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Our Nation is at war. Billions for de- 
fense must be provided by ever-increasing 
taxes. Financial support for all nondefense 
spending on the same scale as in normal 
years seems impossible. Judgment will be 
passed on the relative value of the many 
activities conducted with tax-payers’ 
money. Support for those considered most 
essential will doubtless continue; less es- 
sential ones may be entirely eliminated, 
or continued on a much reduced scale. 

In which category will entomology find 
itself after it has been tried in the court 
of public opinion and by the State and 
Federal governments whose decisions are 
rendered in terms of dollars appropriated ? 
Most of us sincerely believe our work is 
essential and highly productive during 
normal times, and is even more important 
when national defense is at stake. In 
support of our convictions we cite the 
need of preventing extensive insect injury 
to growing crops, animals, stored prod- 
ucts, and lumber, all of which are needed 
to support our civilian population and 
maintain the defense program. We also 
all attention to the necessity of control- 
ling insects affecting the health and com- 
fort of man when large numbers of men 
are concentrated in army camps and in- 
dustrial centers. 

The conviction of entomologists that 
their work is essential to public welfare 
carries no assurance of the acceptance of 
this belief by the public or by those in 
authority. Scientists in other fields, no 
doubt, are just as firmly convinced that 
their services are of equal or greater im- 
portance. It would seem that national 
welfare could best be served by the ac- 
cumulation and presentation of data rela- 
tive to the cost and probable returns of 
all scientific work so that governing agen- 


cies may more easily recognize those 
phases which are most deserving of finan- 
cial support. 

Entomologists should concern them- 
selves with presenting the arguments for 
insect control and research. As public ser- 
vants, they should also call attention to 
the profits on past investments of public 
funds in entomology and the probable 
returns on future expenditures. Such ar- 
guments and statements would be more 
convineing if they indicated the yearly 
insect damage before control and research 
were conducted, the reduction in damage 
and the resulting savings accomplished 
by money already spent, and the possibili- 
ties of still greater savings by continuing 
and intensifying control and research 
programs. 

At this point we find ourselves in an 
embarrassing position. We have neglected 
to accumulate certain data which, if now 
available, would greatly strengthen our 
presentation of entomology as a public 
service. We are sure public funds ex- 
pended for entomology in the past have 
yielded unusually high returns, but we 
lack the detailed information which is 
needed to make our claims most convine- 
ing. We know that regardless of improve- 
ment and greater use of control methods, 
enormous insect damage still occurs, but 
we have no reliable information on the 
total annual loss. Experiments, demon- 
strations, and surveys have been con- 
ducted for particular insects in which 
damage and its reduction by control 
methods have been accurately measured, 
but in no instance has any sound, scien- 
tific method been employed to determine 
for the United States as a whole the total 
annual loss caused by a representative 
group of our more important insect pests. 





We have failed to develop a system of ap- 
praising annual insect damage on a state 
or national basis. 

With the hope of arousing action which 
will make our work still more effective 
and strengthen our position as essential 
public servants I am going to bring to 
your attention the questionable nature of 
past estimates of insect damage, the needs 
for a sound system of annual insect-dam- 
age appraisal, several suggestions as to 
how it could be organized and operated, 
and the benefits which might result from 
its use. 

QUESTIONABLE VALUE oF Past STAte- 
MENTS ON ANNUAL INsect Damace.—In 
calling your attention to the inadequacy 
of past estimates of annual insect damage, 
only a few of the many statements and 
articles published will be reviewed. 

Fletcher (1891) made the following 
statement: “The amount of damage done 
to crops every year is so vast that the 
figures excite incredulity from those who 
do not study crop statistics. The agri- 
cultural products of the United States are 
estimated at about %3,800,000,000. Of 
this it is thought that about one-tenth is 
lost by the ravages of insects.”’ Fletcher's 
estimate of a 10 per cent loss of all agri- 
cultural products each year has been 
repeated many times and is current today. 

Marlatt (1904) estimated the annual 
loss from insects in the United States at 
$795,000,000. In obtaining this sum he ap- 
plied Fletcher’s 10 per cent reduction to 
the value of the principal crop and animal 
products as listed in the U.S. Department 
of Agriculture Year Book. For truck crops 
and fruits, an additional 10 per cent loss 
was included to cover the cost of insect 
control. The total sum also included 
$100,000,000 damage by forest insects and 
a like amount by insects infesting stored 
agricultural products. These estimates for 
many years were referred to as the best 
available. 

Cooley (1918) made the following state- 
ment: “We are probably safe in placing 
the annual loss at the present time 
roughly at $1,400,000,000. Writers on 
this subject quite generally agree that 
the losses amount to at least 10 per cent 
of the total value of the crops.” 

Hyslop (1938) estimated annual insect 
damage at $1,601,527,000. He arrived at 
this figure by a study of the damage done 
by each of the 73 most important pests in 
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the United States. The sum includes dam- 
age to agricultural products, the cost of 
insect control, and the economic losses 
caused by insect spreaders of disease. 

In the statements mentioned thus far, 
the word “estimate” has been loosely 
used to cover all of them. Webster defines 
estimates as follows: “A) judgment = or 
opinion usually implying careful consider- 
ation or research—a judgment made by 
calculation, especially from incomplete 
data.” If we adhere strictly to this defi- 
nition, Fletcher's 10 per cent annual loss 
can not be called an estimate. His figures 
were not based on research or surveys, 
and actual figures on losses were given for 
only three insects. It should instead be 
called a “guess,” which Webster defines 
as: “An opinion formed without sufficient 
or decisive evidence.” Since all of the 
statements reviewed, with the exception 
of Hyslop’s, are based on Fletcher's state- 
ment of a 10 per cent annual loss, they 
must also be looked upon as guesses. 

Hyslop’s figures are perhaps worthy of 
the term estimate and represent the first 
serious attempt to ascertain the annual 
loss caused by insects in the United 
States. His studies were started in 1925; 
estimates were published in 1927, and re- 
Visions were made in 1981 and 1938. 
Disregarding the old idea of a lump sum 
loss of 10 per cent he sought the best 
available information on the individual 
losses caused by particular pests. This 
included the advice of specialists, pub- 
lished reports on surveys and experi- 
mental work, and the extensive records 
of the Insect Pest Survey. 

While Hyslop’s estimates are the best 
available and represent the opinions of 
entomologists outstanding in their re- 
spective fields, the inadequate and diverse 
data on which they are based prevents 
their acceptance as an accurate index of 
annual losses. Hyslop was the first to 
recognize their weakness, and in his intro- 
duction to the 1938 estimates makes the 
following statement: “Each contribution 
is a separate estimate and based on an in- 
dependent method of estimation so the 
several estimates are not on a comparable 
basis. In some the estimates are 
based on many years observations and 
records whereas in other cases the data 
are for only a short period and decidedly 
less complete.” A study of the estimates 
of damage which he compiled for each of 
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73 insect pests further emphasizes the 
need for caution in accepting all of them 
as up-to-date, reliable estimates. Some are 
based on careful surveys of representative 
areas in several states, with the average 
losses thus obtained extended to entire 
states or regions; in others the results of 
estimates made in a single state were ap- 
plied to other states in which no surveys 
were made. For one imsect, the cotton 
boll weevil, damage has been estimated 
annually throughout the range since 1919, 
but in general the few surveys made and 
records used were intermittent or for a 
single year. For the great majority of in- 
sect pests reported on, estimates seem to 
have been made by persons who relied 
on their knowledge of general conditions 
instead of upon data from = systematic 
field sampling. 

The and estimates discussed 
thus far were cither published in Tue 
JourNAL OF Economic ENTOMOLOGY or 
in scientific bulletins. Let us now turn 
to the text books on economic entomol- 
ogy. Folsom (1906), O' Kane (1912), Os- 
born (1916), Washburn (1918), Lockhead 
(1919), Herrick (1925), Metealf and Flint 
1928), and Fernald (1935), all use Fletch- 
er’s guess of a 10 per cent annual loss and 
arrive at a monetary figure by taking 10 
per cent of the value of agricultural prod- 
ucts for some year close to the time their 
books were published. Sanderson & Peairs 
1921) use a slightly different system. In- 
stead of a flat 10 per cent for all prod- 
ucts, losses to truck crops are placed at 
20 per cent, fruits 15 per cent, cereals, 
hay, forage, cotton, tobacco, sugar, and 
farm woodlands 10 per cent, miscellane- 
ous crops and animal products 5 per cent. 
Metealf & Flint, Second Edition (1939), 
use average losses to specific crops and 
animal products. The average losses for 
all crops and animal products produced 
in Ilinois were determined from surveys 
and records made in that State and were 
then applied to the total of similar prod- 
ucts produced in the United States. The 
total loss on the basis of 1936 values was 
$1,326,442,567. Determining 
specific crops is an advance over using a 
flat rate of 10 per cent, but there ts little 
assurance that average losses for Ilinois 
would be representative of the entire 
United States. 
_ This review of statements on annual 
Insect which have appeared in 
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papers, bulletins, and text books by prom- 
inent entomologists is deemed sufficient 
to show the common assumption of a 10 
per cent annual loss of all agricultural 
products. In the few instances where 
efforts were made to determine the losses 
of specific products due to specific insects 
the wide diversity of methods employed, 
the lack of adequate quantitative sam- 
pling, and the localized areas and varying 
periods on which national estimates have 
been based make them of quest onable 
value. Even though past statements have 
been assumptions or conclusions drawn 
from too limited data it should not be 
inferred they have served no useful pur- 
pose. In most cases they represent the 
conservative judgment of trained ento- 
mologists who formed their opinions from 
the best information available and are 
therefore a general index of the relative 
importance of our major insect pests. As 
such they have impressed legislative 
bodies and the general public with the 
necessity of fighting insects and have 
been useful in securing finane’al support 
for research and control projects. Our 
past success in obtaining public support 
for entomology should not blind us to 
the needs and advantages of a more ex- 
act appraisal of insect damage. 

Tue Neep ror ANNUAL APPRAISAL OF 
Insect Damacre.—A_ sound, scientific 
method of appraising annual losses caused 
by insects is needed for several highly 
important reasons: 

1. To give the public a better basis for 
judging the importance of entomology. 
The need for reliable, convincing esti- 
mates on Insect damage was voiced in a 
president al address before this Associa- 
tion by James Fletcher just half a century 
ago (1891). He spoke as follows: ““At the 
last meeting of the Association, in Cham- 
paign, Ill., | had the honor of a conver- 
sation with Assistant Secretary, the Hon. 
Kdwin Willits, and he mentioned that he 
was frequently asked for information as 
to the advisability of large expenditures 
for entomological purposes, and that al- 
though entomologists frequently spoke 
of the large losses from insects, we did not 
provide politicians—and particularly him- 
self, with data by which they could ex- 
plain and justify these expenditures, 
which those who understood them knew 
to be of such enormous importance; and 
when we wished to point out the great 
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injuries done by insects we had to go back 
continuously to old published records 
which we had all been quoting for up- 
wards of 10 or 20 years. Now we find 
upon investigation that accurate esti- 
mates of damage done by insects are ex- 
ceedingly difficult to arrive at, and the 
figures are so large that we are rather 
afraid to quote them ourselves lest we 
should prevent rather than encourage 
investigation, and it has been the custom 
of entomologists to minimize the esti- 
mates for fear they should not be believed. 
Now the necessity has arisen, I think, and 
I lay it before the Association for action, 
in the direction of gathering together 
some reliable, recent statistics in a short 
form which may be printed for distribu- 
tion, and which will cover the more 
important injuries to date, and the part 
the work of the entomologist has played 
in reducing injury or preventing loss, so 
that we may overcome this difficulty and 
provide legislators and ourselves with 
data with which to meet these argu- 
ments.” 

There has been need for reliable infor- 
mation on crop losses during all the fifty 
years since Fletcher made his plea for ac- 
tion and it becomes particularly urgent 
now that we are in a period of national 
emergency. Gigantic sums appropriated 
for defense must of necessity reduce pub- 
lic funds available for non-defense activi- 
ties. Newspapers and public speakers 
throughout the United States are de- 
manding economy in public spending. 
Unless we can continue to convince the 
general public and those in authority 
that entomology is vital to defense and 
essential to the public welfare we must 
expect sharp reductions in appropriations 
for entomological projects. Unless we are 
active in calling attention to the great 
quantities of vital products destroyed an- 
nually by insects and in pointing out the 
unusually high returns on money invested 
in insect control there will be few to speak 
for us and many to urge the transfer of 
money previously used for entomology to 
other projects. For a number of years 
there have been increasing demands from 
our own members that we should become 
more active in presenting our work to the 
public. Former presidents have stressed it 
in their annual addresses, and in 1935 a 
committee on popular entomological edu- 
cation was appointed. The report of this 
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committee for 1940 included the following 
statement: “In view of the enormous ef- 
forts now being put forth by all agencies 
to receive favorable publicity on their 
work your committee recommends that 
our Association redouble its public rela- 
tions work in 1941.” The report of the 
Committee on Advancement of Official 
Entomology for the same year contains 
an equally urgent plea to educate the 
public on the importance of entomological 
investigations. 

Can anyone think of a better way of 
reaching the public than by releasing a 
series of «‘atements on insect damage to 
products which are vital to military ac- 
tivities and to other products which are 
needed to feed the citizens of our own and 
allied nations? To prepare such state- 
ments from information now available it 
would be necessary in most cases to re- 
peat the same old guesses and estimates 
which have previously been used. If a 
reliable system of annual insect-damage 
appraisal had been operating, new data 
from the previous year could be used to 
point out the extent of injury to specific 
products by specific insects, the aggregate 
loss from all insects, the reduction in dam- 
age which had been accomplished by the 
use of control, and the need of further ef 
forts to find better ways of preventing 
insect damage. Statements about insect 
damage have a way of making the head- 
lines and are read by thousands who could 
never be reached by a presidential address, 
a scientific paper, or a magazine article. 

2. To give the public an accounting of 
of the funds it has invested in entomology. 
The growth of entomology as a_profes- 
sion and a public service can be measured 
by the increases in our membership and 
the amount of public funds appropriated. 
Our Association was founded in 1889, 
with 22 charter members. The amount of 
money expended for entomology during 
that vear is not known, but it is reason- 
ably certain it did not exceed $75,000. In 
1894 our membership was 73. Public 
funds spent for entomology were esti- 
mated by Howard (1894) as $100,000. In 
1912 our members numbered 385. Pub- 
lic funds spent for entomology during the 
same year amounted to $1,598,053. The 
following breakdown of this sum was pre- 
sented by past president Parrott (1914) 
in his address to the 26th Annual Meeting 
of this Association in December, 1913: 
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By state agencies: 
Teaching and research 
Inspection, quarantine, 


$574,262 


and control 621,781 
Total $996,133 
By Federal Bureau of Entomology: 
Research $317,080 
Control 284,840 
Total $601,920 

Total amount by states and Federal 


Bureau of Entomology, $1,598,053. 


Qur membership has now increased to 
1,545. Believing you would also be inter- 
ested in knowing how much money we 
are how responsible for spending, ques- 
tionnaires were sent to state and federal 
authorities asking for information on 
funds spent for entomological activities 
during the last fiscal year. The 100 per 
cent response makes it possible to present 
the following sums: 


Table 1.—Cost of entomological activities. 





FrepeRal 
Gov FERN 
MENT, Bur 





or Esto 
COUNTIES, MOLOGY 
STAT Cites, AND) AND PLaNnt 
AGENCIES lPowns QQUAKANTINE Porat 
Teaching & 467,661 s 467 . 661 
Extension 161.529 161.529 
Researc! 971,416 #2. 302,222 $273,638 
Control 3.753.076 882.175.7838 5.648.456 11.577.315 
Totals 5.553.682 82.175.783 &7.950.678 #15.680.143 
' Includes quarantine and inspection 


From 22 members spending a few 
thousand dollars in 1889, we have in- 
creased to 1,545 members and are re- 
sponsible for spending over $15,000,000 
annually. The entrustment to us of such 
large sums of public funds entails certain 
responsibilities, one of which is an ac- 
counting to show the returns on the pub- 
lic money invested in entomology. This 
we have failed to do for the United States 
as a whole. It is certain that enormous 
losses have been prevented, but we have 
accumulated no sound data to prove how 
much more of our total annual agricul- 
tural production is now saved from insect 
attack than was saved 50 years ago when 
economic entomology was in its infaney. 
During half a century leading entomolo- 
gists have stated repeatedly that annual 
losses due to insects approximate 10 per 
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cent of the value of all crops and animal 
products. Although originally based on a 
guess, the more careful estimates of 
Hyslop and those of Metcalf & Flint do 
not depart widely from this figure. If we 
assume that a 10 per cent loss still occurs, 
what has been accomplished by increas- 
ing our professional entomologists from 
22 in 1889 to 1,545 in 1941 and our ex- 
penditures from $75,000 to over $15,000,- 
000 during the same period? The question 
can be partially answered by stating that 
a large part of the increased appropria- 
tions for entomology have been expended 
on quarantine and inspection services to 
prevent the introduction and spread of 
foreign insects; that other large sums have 
been spent for the control of pests which 
were not present 50 years ago; that agri- 
cultural production has increased enor- 
mously; that intensive production of high- 
value crops in restricted areas has made 
conditions more favorable for insects at- 
tacking such crops, and that higher mar- 
keting and grading standards coupled 
with modern insecticide tolerance limits 
have greatly increased the cost of insect 
control. There can be no doubt that insect 
losses, on a percentage basis, would have 
gone far above those of 50 years ago if 
personnel and funds available for ento- 
mology had remained stationary, but 
after half a century of increasing public 
support it is discouraging to assume in- 
sects are still annually destroying 10 per 
cent of our agricultural products. 

As scientists and public servants we 
should make no assumption in so grave : 
matter as the loss of 10 per cent of our 
agricultural products. We have no means 
of checking the accuracy of Fletcher’s 
guess in relation to conditions 50 years 
ago, but it is within our power to deter- 
mine losses and measure savings more 
accurately in the future by establishing 
a national system for appraising annual 
insect damage. The public is now pro- 
viding over $15,000,000 a year to fight 
insects and is entitled to know what 
progress has been made. If sound ap- 
praisal methods prove we are actually 
gaining ground in reducing insect damage 
of all kinds on a percentage basis, we will 
have justified the public’s faith in our 
work and strengthened our claim that 
entomology is essential to the public wel- 
fare; if it is found we are losing ground in 
the war with insects it will be our duty to 
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warn the public of the existing danger and 
to strive with all the means at our com- 
mand to increase the effectiveness and use 
of insect control methods. 

3. To secure greater returns on pub- 
lic funds invested in entomology._-Public 
funds are never sufficient for the study 
of all the numerous insect pests. In con- 
sidering research and control projects for 
the investment of public money it would 
therefore seem important to select those 
which promise the greatest returns. In 
the early days of our profession this was 
not difficult because projects were limited 
to a few major pests of recognized destruc- 
tiveness. Today entomological projects 
have increased to such great numbers 
that it is extremely difficult to deter- 
mine by general observation which lines 
of research or which control methods are 
most productive. Almost any project in 
entomology will show some profit, but the 
important thing is to determine which 
ones are the best producers. Highly im- 
portant during normal times, it becomes 
imperative to practice some kind of selec- 
tion during a national emergency such as 
the present one. We are faced with the 
need for greater production and conser- 
vation of agricultural products and the 
possibility of having to conduct our work 
on reduced funds. One way of meeting 
the emergency is to eliminate or curtail 
less productive projects and concentrate 
on those which are more productive. With 
the exception of inspection, quarantine, 
and extermination activities and studies 
of a purely fundamental nature, profit in 
entomological projects can be measured 
by the value of the products saved less 
the cost of control. The total annual loss 
‘vaused by an insect which has reached its 
natural limits of distribution is therefore 
a good index of the returns which may be 
expected from public funds invested in 
developing and conducting measures for 
its control. The total annual loss after 
control is practiced and its cost deter- 
mined is also an index to the returns actu- 
ally obtained. Annual appraisal of the 
damage caused by important insect pests 
with due attention paid to differences in 
losses when control measures were used 
would therefore indicate where insect con- 
trol measures were likely to be most 
profitable and provide a means of measur- 
ing their relative values. If this informa- 
tion were available, adjustments might 
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be made in state and federal programs 
which would result in even greater returns 
from public funds appropriated for ento- 
mology. 

SUGGESTIONS ON THE Tyee OF OnGANI- 
ZATION NerepeED. Annual appraisal of 
insect losses in the United States would 
be a difficult, but by ho means impossible, 
undertaking. The Gallup Poll determines 
with remarkable precision how people 
will vote, by sampling only a small frae- 
tion of our total population. Grasshopper 
egg surveys in which comparatively few 
fields are examined have accurately fore- 
cast grasshopper abundance the following 
year In many states since 1951. 

Since by sampling a very small part of 
their respective populations, it has been 
possible to find out how people will vote 
and how to predict grasshopper numbers 
from eggs hidden in the ground, it should 
be equally possible to appraise annual in- 
sect losses by sampling relatively small 
numbers of the insect hosts. There is not 
time, nor do T have the knowledge, to de- 
scribe in detail how such an appraisal 
should be organized and conducted; only 
general suggestions will be offered. 

First of all it would need the active 
cooperation of several agencies to make it 
function successfully and economically. 
These include and federal ento- 
mological organizations, crop reporting 
and inspection services, crop insurance or- 
ganizations, agricultural economists, stat- 
isticians, and perhaps others. Some states 


state 


already have systems for estimating and 
recording insect abundance and damage, 
but none are based on annual quanti- 
tative sampling for all outstanding pests; 
every state organization could be of 
some assistance in accumulating data for 
its respective state. The personnel of the 
many field stations maintained by the 
Bureau of Entomology and Plant Quar- 
antine could be of great assistance in de- 
termining the abundance and the damage 
done by the insects upon which their re- 
search activities are centered. Some sta- 
tions are already accumulating this type 
of information and others could do so at 
little added expense. Many crop reporters 
of the Agricultural Marketing Service 
have the opportunity to obtain data on 
insect damage and abundance at practi- 
cally no extra expense. The most reliable 
estimates of grasshopper damage for a 
single state were secured in North Dakota 





February 1942 


in 1934 by cooperative arrangements be- 
tween the state extension entomologist 
and the Federal Crop Reporting Service. 
Estimates of the percentage reduction due 
to grasshopper injury were obtained for 
the principal crops throughout the state. 
Based on field) examination by meti 
trained in observing crop conditions and 
supplemented by reports from volunteer 
crop reporters in every county, they were 
considered more reliable than the esti- 
mates made by county grasshopper con- 
trol leaders after crops were harvested. 
Estimates of boll weevil damage to cotton 
afford another example of cooperation 
with crop reporting services. The Bureau 
of Agricultural Economies, and later the 
Agricultural Marketing Service, through 
their volunteer crop reporters and_ field 
agents have estimated the reduction in 
vield of cotton caused by boll weevil an- 
nually since 1909. Inspectors of the Agri- 
cultural Marketing Service could prob- 
ably supply considerable data on insect 
damage found in farm products which 
have entered trade channels. The Federal 
Crop Insurance Corporation has asked 
how it can determine the extent of insect 
damage to crops, and no doubt field 
agents for other crop insurance organiza- 
tions could gather valuable information 
on msect losses. The assistance of agri- 
cultural economists would be needed to 
evaluate properly the agricultural prod- 
ucts destroyed. Advice of statisticians 
would be absolutely necessary in deter- 
mining sound sampling methods and ana- 
lyzing accumulated data. A central co- 
ordinating officer, with a small staff of 
office assistants and field agents, would be 
needed to contact and instruct cooperat- 
ing agencies in field methods, to make sur- 
veys of areas not covered by cooperators, 
and to assemble and publish the results. 
The development of uniform methods 
of appraising insect abundance and dam- 
age would be major problems during the 
first vears of operation, but with the as- 
sistance of research entomologists and 
statisticians they should eventually be 
solved. Considerable progress in_ that 
direction has already been made. Hyslop 
was instrumental in arranging a sym- 
posium on “Methods 6f Estimating Insect 
Abundance and Damage,” which was held 
at the 36th Annual Meeting of our As- 
sociation in 1923, and the following year 
served as chairman of a committee to 
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“Standardize Methods of Estimating In- 
sect Abundance and Damage.” At the 
next annual meeting the committee pre- 
sented a report which included methods 
for rating abundance and damage for 20 
important pests. Progress has also been 
made in correlating damage with the 
numbers of insects present at some par- 
ticular stage in their life cycle. Neis- 
wander & Herr (1930) and Patch et al. 
1941, in an unpublished manuscript, have 
shown that the degree of European corn 
borer damage can be accurately estimated 
from the average number of larvae per 
stalk; Hill and his co-workers, in an un- 
published manuscript, have described 
methods and prepared a key by which 
decreases in the yield of wheat due to 
Hessian fly can be estimated from the 
percentage of productive culms infested 
by the spring generation of flies; Barber 

1911) and Van Dine (1912) have shown 
that the per acre reduction of sucrose 
caused by the sugar cane borer can be 
estimated from the average percentage 
of borer infested canes. Further research 
would most likely show similar relations 
between numbers and damage for at 
least some of our other important pests. 
Kstimating damage from the number of 
insects present is particularly adapted to 
rapid quantitative field sampling and has 
the added advantage of determining 
damage and abundance in one operation. 
The recording of both damage and abun- 
dance in situations where control meas- 
ures were used for comparison with similar 
records where no attempts at control 
were made would be essential in deter- 
mining the returns on money spent in 
fighting insects. 

There is no intention to minimize the 
difficulties which would be encountered 
in organizing and operating a national 
system of insect-damage appraisal. Se- 
curing the cooperation and active assist- 
ance of the many agencies involved pre- 
sents delicate problems of administration; 
obtaining field data to supplement infor- 
mation obtained from agencies already 
operating requires extensive travel by 
trained observers; lack of standardized 
methods and the obscure nature of the 
injuries caused by some insects greatly 
reduce the number of pests for which re- 
liable data could be obtained immedi- 
ately; determining the degree of insect 
injury when the host was also affected 
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by drought or a plant disease and the as- 
signment of losses to specific insects when 
several were present on the same host 
would be exceedingly difficult; deprecia- 
tion of real estate values and the impair- 
ment of human health due to irritating 
or disease-bearing insects are particularly 
hard to evaluate, but progress has been 
made by Headlee (1938) in showing the 
effect of mosquito control upon real estate 

values and by Van Dine (1916) in de- 
scribing the relation of malaria to crop 
production. None of these obstacles are 
insurmountable, and with proper organi- 
zation and financial support all could 
eventually be overcome. 

Preliminary consultations of needed 
cooperating agencies to determine the 
assistance they could render, and the ad- 
vice of statisticians and agricultural eco- 
nomists on the amount of sampling that 
would be required for reasonable accuracy 
would be needed before any estimate of 
the cost of the operation could be made. 

Benerits GAINED BY ANNUAL Ap- 
PRAISAL OF INsecT DAMAGE AND ABUN- 
pANCE.— Besides answering the needs al- 
ready discussed, annual appraisal of insect 
damage offers several other benefits. 

Control measures practiced by indi- 
viduals could be made more efficient. 
For some insects the most effective time 
to apply control measures is while their 
numbers are low; for others control is not 
warranted until numbers have increased 
and damage is apparent; and sometimes 
control may be uneconomical, regardless 
of numbers or the extent of damage. 
The layman is seldom qualified to recog- 
nize dangerous pests in small numbers and 
frequently does not know the particular 
stage of development or abundance at 
which control measures can be employed 
most profitably. He is usually aware of 
the approximate cost of control, but has 
only vague ideas concerning the possible 
net returns. To make his work most ef- 
fective he should be kept informed on 
insect abundance, when to use control 
measures, and the returns to be expected 
from their use. Data from annual ap- 
praisal surveys would supply some of the 
needed information and the extension 
entomologist could deliver it to the indi- 
vidual. 

New pests could be more easily de- 
tected. Sasscer (1940), in his presidential 
address, vividly portrayed the multitude 
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of foreign pests which threaten the United 
States with invasion and described the 
lines of defense which should be estab- 
lished to keep them out. Careful and ex- 
tensive sampling of insect damaged prod- 
ucts throughout the United States each 
year would provide an excellent method 
of apprehending insect fifth columnists 
which might slip through the border pa- 
trol as some have done in the past. De- 
tection of the spread of dangerous pests 
from quarantine zones to uninfested ter- 
ritory would also be facilitated. 

Prediction of insect outbreaks could be 
tested. Many entomologists believe the 
next major advance in economic ento- 
mology will be the forecasting of unusual 
insect numbers and the prevention of 
serious losses by the application of con- 
trol measures while the outbreak is in the 
incipient stage. Some progress in this 
direction has already been made, but for 
many insects there are no basic data from 
which predictions can be made or by 
which their accuracy can be carefully 
checked. Data resulting from annual ap- 
praisals of insect damage and abundance 
would offer a unique opportunity to test 
the possibilities of forecasting the prob- 
able abundance of crop pests which re- 
quire a year or more in which to increase 
from normal to outbreak numbers. Yearly 
abundance could be compared with tem- 
perature, precipitation, cropping meth- 
ods, and other ecological factors to deter- 
mine the fundamental reasons for changes 
in insect populations. If such studies dis- 
closed that abundance could be fairly ac- 
curately predicted for the next growing 
season the information gained would be 
of tremendous value. Knowing that a 
particular pest was likely to be unusually 
abundant in the coming season, the farm 
operator could either refrain from plant- 
ing crops suceptible to injury or be ready 
to protect them with the best known 
method of control. It is conceivable that 
reduction in losses due to a better knowl- 
edge of when insects are most likely to 
attack would more than pay the entire 
cost of a national system of insect-damage 
appraisal. 

Greater assistance could be given in 
developing long-range agricultural pro- 
grams. For several years there has been 
a definite trend toward planning long- 
range agricultural programs for counties, 
states, and regions. Their objective is to 
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coordinate the efforts of all interested 
agencies in developing well balanced pro- 
duction and marketing procedures for 
definite geographic units. Entomologists 
can be of assistance in planning such pro- 
grams by supplying data on the insect 
hazards to be expected, the best way to 
meet them, and the probable cost of insect 
control. An annual appraisal of insect 
losses and abundance would supply in- 
formation needed by the entomologist to 
make his recommendations most useful 
to agricultural planning boards and to 
enable him to give maximum assistance 
in conducting their programs. 

Flint (1933), in his presidential address 
entitled “Balancing the Entomological 
Program,” covered this subject so well 
that I will not pursue it further except 
to quote briefly from his address. “It 
would certainly seem important in build- 
ing any production program in which the 
economic entomologist takes part, that 
he have all of the advance information 
possible on the relative abundance of the 
more important insects within the area 
where the program will be used. It is also 
very important that the entomologist 
know whether there is a likelihood of any 
new insects appearing in the area, such 
as the invasion or introduction into the 
area of any foreign insect pest. If the ab- 
normal abundance of any insect can be 
predicted, the cost of control can be less- 
ened and its efficiency greatly increased. 
All this brings out the importance of fre- 
quent surveys and obtaining information 
from all other sources that will help the 
entomologist to keep fully informed on 
the insect developments in the region in 
which he is working.” It should also be 
stated that Flint has conducted surveys 
to determine the insect hazards for the 
major crops grown in Illinois. 
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ConcLusion.—My remarks thus far 
have been confined to a national system 
of annual insect-damage appraisal. Much 
that has been said will apply equally well 
to state or regional systems, or the ap- 
praisal of damage done by a single pest. 
Yearly appraisal of the losses caused by 
all important pests is suggested as most 
advantageous, but periodic surveys at 
longer intervals and including fewer in- 
sects could be substituted, if desired. My 
purpose has been to bring the subject of 
insect damage to your attention rather 
than to urge a particular course of action. 
What action shall be taken remains for 
you to decide. 

In closing I am going to quote from the 
addresses of past presidents of our As- 
sociation. First from Newell (1921), ““The 
directors of any project involving the ex- 
penditure of relatively large amounts out 
of the public treasury must take the pub- 
lic into their confidence. Judicious but 
truthful publicity is therefore a neces- 
sity.”’ Second from Ball (1919), “There 
are three fundamental factors to consider 
in estimating the productive power and 
possibility of development of a scientific 
organization. They are its foundation, its 
attitude toward truth and its vision.” 
And last from Strong (1936), ““Through- 
out the presidential addresses delivered 
to the Association almost invariably there 
has run, probably without definition but 
none the less clear, one thought—in some 
cases a hope, in others a belief, in still 
others the admonition that for the welfare 
of humanity entomology must be stabi- 
lized.”’ My plea is further to stabilize ento- 
mology by obtaining the truth on insect 
damage, telling it to the public and having 
the vision to search continuously for new 
ways of making our work still more effec- 
tive.—12-29-41. 
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The Geographical Distribution of Mealybug Wilt with Notes 
on Some Other Insect Pests of Pineapple’ 
WALTER CARTER, Pineapple Exp riment Station, Honolulu, TH 


These records are all based on determina- 
tions made on the basis of the general 
symptom picture as revealed by detailed 
study in Hawaii because there was no 
opportunity to conduct transmission tests 
in any of the areas visited where the dis- 


Mealybug wilt of pineapple has been 
recorded from Hawaii (Carter 1933a, II- 
lingworth 1931), Jamaica and Central 
America (Carter 1934), Puerto Rico 
(Plank & Smith 1940), Formosa (Wata- 
nabe 1986), Mauritius (Jepson & Wiche 





1939), Florida and the islands of Loocho, 
Palau, Saipan and Bonin.? The purpose 
of this paper is to record the occurrence 
of the disease in a number of other locali- 
ties visited by the writer in 1937-1938. 
The investigation covered portions of 
South and East Africa, Malaya, Java, 
Philippine Islands, Queensland and Fiji, 
and was primarily for the purpose of sur- 
veying the areas for the presence of bio- 
logical control factors operating on the 
mealybug Pseudococcus brevipes (Ckll.). 
As was to be expected in such widely sepa- 
rated regions, a considerable divergence 
of climate and cultural practices was en- 
countered which made possible, not only 
a record of the presence of the insect and 
the disease, but also a number of obser- 
vations on the etiology of the disease. 
Recorps or INcipeNce oF THE Dts- 
EASE.—These are summarized in Table 1. 


1 Published with the approy al of the Acting Director as Tech- 
nical Paper No. 137 of the Pineapple Experiment Station, Uni- 
versity of Hawaii. 

? Unpublished data. Experiment Station of the Pineapple Pro 


ducers Cooperative Association. 


ease Was observed. 
OBSERVATIONS ON ENVIRONMENTAL IN- 
FLUENCES ON THE INCIDENCE OF MEALY- 


BuG Wirir.—With the exception of the 
Bathurst area in South Afriea (Fig. 1), 


and a section of Southern Queensland in 
Australia, where low temperatures prob- 
ably are a factor severely limiting the de- 
velopment of mealybug populations, and 
where wilt as a consequence is rare, all 





Mealybug wilt in Queen variety. 
Bathurst, South Africa. 


Fic. 1. 
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Table 1.—Data on the distribution of mealybug wilt and green spotting of pineapple. 








MeEALy- 
PINEAPPLE = BUG GREEN 
AREA LocaLiry VARIETY Witt Sporrine Nores 
South Africa Bathurst Queen + + Figure 1 
Natal Queen - -- Mealybug colonies very small and 
principally on roots 
East Africa Lourenco Marques “Native” — 
Queen - + 
Zanzibar Cayenne - - No typical wilt: 2 dubious cases 
on fruiting plants 
Teita: Taveta Cayenne + _ Figure 2 
Sisal Exp. Sta. Queen + 
Cayenne + Slow wilt with very large Pseudo- 
coccus brevipes colonies 
Kilifi: Sokoki Cayenne 
“Native” — Old planting in shade of cocoanut 
grove 
Nairohi Cayenne t 
Moshi district “Native” + Sparse plantings around native 
huts 
Malaya Klang, Selangor Singapore + 
Kuala Lumpur Queen + Plants in dense shade 
Dangkil Singapore 
Singapore Island Singapore Wilt extremely severe. Figure 4 
Johore Singapore T 4 i 
Sungai Tiram Sarawak + 
Java Paseh Minggoe Several _ Variety Garden 
Buitenzorg “Native” Mealybugs principally on roots 
Sarawak Colonies very small 
Qlueen _ Colonies very small 
Malang “Native” - 
Singasori “Native” - + 
Bali Dessa Sedahon “Native” : 
Borneo Balik-papan Queen - 
“Native” + 
Philippine Islands Los Banos Cayenne + + 
Del Monte Cayenne + + Green spotting rare 
Australia Cairns (Queen ? - 
Lake Barrine Queen t 
Mareeba Cayenne No record Figure 5 
Magnetic Island Cayenne + 
Ayr Cayenne + 
Bowen Cayenne + + 
Rockhampton Queen No record Flaure 6 
Brisbane Cayenne + 
Mary Valley Cayenne + No record Wilt frequent 
Fiji Lautoka Cayenne + + One typically wilted plant seen 


Ovalau Cayenne 


4+. 





the areas visited were in’ temperature 
zones suitable for the development. of 
both P. brevipes colonies and the symp- 
toms of wilt. The native variety of pine- 
apple in the more tropical latitudes is 
normally found growing only around habi- 
tations in the partial shade of trees and 
is apparently resistant since no typical 
cases of wilt were seen although huge 
colonies of mealybugs were sometimes 
found on individual plants. 

Zanzibar and the adjacent East Afri- 
can mainland present strong contrasts. 
In Zanzibar, pineapples are grown on 
lands rich in organic matter, and with 
wide spacing. Under these circumstances, 


although mealybug populations were gen- 
erally distributed and frequently seen in 
large colonies, typical wilt was not ob- 
served. A few dubious cases of wilt in 
plants at fruiting stage were seen, while 
the generally off-color condition on others 
might have been an expression of wilt 
under the growth conditions mentioned 
previously. On the nearby mainland, how- 
ever, where soils are deficient in organic 
matter, and where air temperatures are 
considerably higher, wilt has already as- 
sumed serious proportions (Fig. 2). An 
exception to this is found in the high- 
lands, over 5000 feet, where mealybugs 
were relatively rare. 
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Severe ratoon wilt at Reita, 
Kenya Colony, Africa. 


Fia. 2. 


In Malaya, Cayenne was found grow- 
ing in restricted areas in soil conditions 
similar to those of Zanzibar. Gross vege- 
tative growth with freedom from wilt 
were typical of such plants.' Wilt was rare 
in plantings being grown as a catch crop 
during the growth of rubber trees. These 
plantings are subject to an increasingly 
heavy shade and last only for one cycle. 
In commercial “sole crop” areas where 


1 The Cayenne grown in these places is known locally as Sara- 
wak but there is little doubt that the names are synonymous. 





Newly planted pineapple fields. 
State of Johore, Malaya. 


Fic. 3. 





Fic. 4.—Selection plots ruined by mealybug 
wilt. Singapore Island Experiment Station. 
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virgin forest had been felled and the pine- 
apple plants grown among the stumps 
(Fig. 3) very little wilt had developed in 
the first cycle. Such lands erode badly 
and the rich black forest floor is soon lost 
so that second cycle plantings will preb- 
ably be much 1_ore susceptible to mealy- 
bug wilt. Both mealybugs and wilt were 
more frequent in the new plantings, which 
had been planted with mealybug-infested 
planting material from old “sole crop” 
areas, indicating that the continued grow- 
ing of pineapples under “sole crop” con- 
ditions will increase both the incidence 
and severity of mealybug wilt in Malaya. 
In much older eroded land on Singapore 
Island, mealybug wilt was a serious fac- 
tor in the experimental plantings which 
had been maintained for several years. 
There, uncontrolled mealybug colonies 
moving from a nearby wilting ratoon and 
causing wilt in contiguous new plantings 
presents a situation closely paralleling 
that in Hawaii (Fig. 4). 

No typical wilt was seen in Java. The 
native pineapple is evidently not sus- 
ceptible and the single Cayenne planting 





Fic. 5.—Cayenne, with typical mealybug wilt 
Mareeba, North Queensland, Australia 





Fic. 6.—Mealybug wilt in Cayenne. Bris- 
bane area, Queensland, Australia. 
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was of the giant type, with no evidence 
of wilt. In the Philippine Islands, mealy- 
bug wilt is a serious factor in commercial 
Cayenne plantings, although very little 
difficulty is encountered in the first cycle 
grown on virgin land. 

Australia presented a very varied pic- 
ture. Typically wilted plants were found 
from the extreme north, near Cairns, to 
the extreme south, near Brisbane, but the 
incidence was scattered (Figs. 5 and 6). 
Examination of a considerable number of 
experimental plots indicated that the con- 
tention that wilt incidence had been re- 
duced by soil treatments which had re- 
duced the pH and improved the physical 
character of the soil was justified by the 
results obtained. It was certainly true 
that wilt was more frequently seen in 
those areas where the pH adjustment 
could not be made economically. 

Fiji presented two contrasting situa- 
tions. In one, pineapples growing on soil 
rich in humus showed little evidence of 
wilt, even though the plantation was well 
established. In the other, new plantings 
on grasslands with a poor soil texture 
were infested with Pheidole megacephala 
(Fabr.) and mealybugs, and a_ typical 
case of wilt was seen. Additional cases 
occurring since that time have been re- 
ported to the writer by workers in Fiji. 

GREEN Spotrinc.—The disease, which 
is localized at the point of the insect’s 
feeding, was the subject of detailed study 
in Hawaii (Carter 1933b) in 1930-19382. 
In Hawaii, two strains of mealybugs are 
known, one of which produces green spots 
and another which does not. There are 
pronounced differences in the symbiotic 
flora of the two strains and it was con- 
cluded that there was a relationship he- 
tween the presence of certain symbionts 
and the capacity of one strain to produce 
green spots on pineapple leaves. For this 
reason, careful attention was paid to the 
occurrence of green spotting in the areas 
visited. These records are included also 
in table 1. It was not possible, as a rule, 
to do the careful dissection work necessary 
while traveling from place to place, but 
material from the Sisal Experiment Sta- 
tion was examined at the Amani labora- 
tories, that from the Nairobi area at the 
Scott laboratories, and preparations of 
green spotting and non-green spotting 
brevipes were made in Singapore. The 
evidence from these studies, while not by 


any means adequate for any general con- 
clusion, indicates clearly that green spot- 
ting strains of brevipes exist which do not 
show the symbiont picture typical of the 
Hawaiian green spotting strain. This 
finding involves abandoning the hypothe- 
sis that the rod-shaped symbiont, typical 
of the Hawaiian green spotting strain, is 
causally associated with green spotting 
(Carter 1936). 

Reference should be made to the fact 
that in some native varieties the red pig- 
ment dominates. In such varieties, the 
spots are not green, but red. 

PsEUDOCOCCUS BREVIPES ON PINEAP- 
pLE.—-Collections were made from pine- 
apple plants in all the locations visited. 
Cases of uninfested pineapple plants were 
extremely rare, although in some cases 
populations were small. There were 199 
separate collections and of these, 107 
proved to be included in the present 
species concept of P. brevipes.' The species 
is now known to have a world-wide dis- 
tribution in tropical and subtropical lati- 
tudes but it is most probable that a good 
many biological strains have arisen. The 
best evidence that such is the case is the 
fact that green spotting colonies were 
found which did not show the typical 
symbiont picture of the green spotting 
strain in Hawaii. Strains of a single spe- 
cies characterized only by differences in 
the symbiont flora presumably might 
arise as a result of mutation of the sym- 
bionts but this involves ascribing much 
more significance to the functions of the 
symbionts than would be expected if the 
relationship between symbiont and host 
was purely commensal. If, however, the 
experience with the two Hawaiian strains 
can be used as a criterion, differences in 
the symbiont flora, which would indicate 
separate strains, will probably be as- 
sociated with other differences. For ex- 
ample, the two Hawaiian strains differ in 
four respects. First, in a determinable but 
intergrading body color; second, in oral 
secretions as characterized by green spot- 
ting and non-green spotting; third, in the 
symbiont flora; and fourth, in methods 
of reproduction (Carter 1983b, 1935; Ito 
1938). 


! Determined by Dr. Harold Morrison, U.S.D.A. Bureau of 
Entomology and Plant Quarantine. In reporting these determi- 
nations, Dr. Morrison noted that the specimens of P. brevipes 
taken in South Africa had poorly developed structures, an ob- 
servation of some interest in view of the fact that the South 
African localities represented in the collections are probably the 
southern limit of the insect’s range. 


' 
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Orner Species OF MEALYBUGS ON 
PrneappLe.-The few species of mealy- 
bugs other than Pseudococcus brevipes, 
were found in association with that 
species. Since published records of mealy- 
bugs on pineapple other than P. brevipes 
are few in number, the occurrence of these 
species is listed in table 2. There was no 
indication that any of the species listed 
in table 2 were of any consequence to 
the pineapple plant, except Pseudococcus 
adonidum which was producing well- 
defined chlorotic spots on the pineapple 
leaves. 

Table 2.—Species of mealybugs other than 
Pseudococcus brevipes collected on pineapple. 





Species Locality 

leerya seychellaru m Westw. Los Banos, Island of Luzon, Phil 

ippine Islands 

Phenacoceus hirsutus Green Kuala Lumpur, Malaya, Nether- 
lands East Indies 

Pseudococeus adonidum (LL. Blackall Range, Queensland, Aus 
tralia 

Pseudococcus sp. near brevipes Cebu, Philippine Islands 

Peeudococcus citri (Risso Nambour, Queensland, Australia 

Pseudococcus citri (Risso Nuggee, Queensland, Australia 

Pseudococcus citri (Risso Vungo, near Moshi, Tanganyika 
Territory 

Pseudococcus lilacinus Ckll Island of Madoera, Java, Nether 
lands East Indies 

Pseudococcus lilacinus Ckll Kaliwoengoe, Java, Netherlands 
East Indies 

Pseudococcus Ferrisia 

Pseudococcus cirgatus (CkIl Novaliches, Island of Luzon, Phil 

ippine Islands 
Pseudococeus vrirgatus (Ckil Cairns, Queensland, Australia 
Pseudococcus virgatus (Ckll.) Mareeba, Queensland, Australia 





BrotoeicaL ConTROL oF MEALYBUGs. 

‘Although search for parasites and 
predators was the primary purpose of the 
investigation, practical results in the field 
control of the insect have thus far been 
nii. In no case was any biological con- 
trol factor observed which appeared to 
have any observable effect in reducing 
the size of populations. The most gener- 
ally encountered predators were various 
species of coccinellids, some of which were 
successfully shipped to Hawaii where they 
were bred, with varying degrees of sue- 
cess, and released in the fields. Predacious 
lepidopterous larvae were especially abun- 
dant in Fast Africa but these species are 
of too dubious value to merit serious 
consideration. 

Only two instances of internal para- 
sitism were found, one in Taveta, Kenya 
Colony, East Africa, and the other in 
Dangkil, State of Selangor in Malaya. 
In both cases, only a few specimens were 
taken from very large mealybug colonies 
on fruit. The Dangkil species was ob- 
served to oviposit on Pseudococcus brevipes 
in the laboratory but only a single male 
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emerged. In one location in Kenya Col- 
ony, P. citri, found in association with 
P. brevipes, was heavily parasitized while 
P. brevipes showed no parasitism what- 
ever. Cecidomyid midge larvae wete 
found in small numbers preying on P. 
brevipes on the Island of Madoera in the 
Netherlands East Indies. One instance of 
fungus parasitism which appeared to be 
effective as a control measure was found 
in the Ayr and Bowen districts of Queens- 
land. 

The prospects for effective biological 
control of Pseudococcus brevipes do not 
seem to be bright, for out of 14 species 
of parasites and predators introduced 
and released in the fields in Hawai dur- 
ing the past 11 years, only the cecidomyid 
Lobodiplosis pseudococct Felt is even part- 
ly effective and that only on infested 
fruits. This is contrary to the experience 
with many other species of mealybug and 
can best be explained by reference to the 
effective and constant protection offered 
fr. brevipes colonies by ants. The evi 
dence that several strains of P. brevipes 
exist raises one technical question which 
probably must remain unanswered, name- 
lv, were any of the six species! of internal 
parasite thus far found on P. brevipes and 
liberated in Hawaii, collected from strains 
of P. brevipes identical with the Hawaiian 
strains? 

Orner Pests or PiIneapeie.— Pine- 
apple pests in Hawaii are few in number 
compared with those found on most other 
economic plants and this same generaliza- 
tion holds true for the areas covered by 
this report. The few records obtained are 
briefly considered below: 

Seale insects. A diaspine seale, of simi- 
lar habit to Diaspis bromeliae (Kern.) in 
Hawaii, was found in the African loeali- 
ties and in Fiji. In Fiji the seale was pro- 
ducing very large circular chlorotic spots, 
approximately 0.75 cm. in diameter which 
in some cases were numerous enough to 
cover almost all the leaf surface. In 
Hawaii this same condition is rarely found 
associated with D. bromeliae. 

Tue Coconet Beetie, Oryctes mono- 
cores Ol.—What is probably an unusual 
case of damage to pineapples by this beetle 
was observed in Portuguese East Africa. 
The adult beetle was found boring into the 

' This number does not include numerous species of internal 


parasites which have been introduced but which failed to breed 
at all on the Hawaiian strains. 
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heart of pre-fruiting plants leaving a mass 
of macerated tissue behind it. Plants so 
attacked were a total loss (Fig. 7). 





Center of pre-fruiting plants 
chewed out by rhinoceros beetles 


Anomocaulus fulvovestitus Fairm.—This 
species is apparently indigenous to Fiji 
where it has, on two or three occasions, 
attacked pineapple. Pineapple plantings 
had been removed from the site of the 
original infestation so the writer's investi- 
gation was limited to inspection of pre- 
served specimens of damaged plants and 
fruits made available by the Department 
of Agriculture and the Colonial Sugar 
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Refinery. Damage is serious and is caused 
by the adults feeding on the tender heart 
tissue or the peduncle and developing 
fruit of the plants. Nothing is known con- 
cerning the larval stage of the insect, so 
that possibilities of transport in the larval 
stage are unknown. This insect is, how- 
ever, the nearest economic pest of pine- 
apples not yet introduced into Hawaii. 
SumMArRY.—Mealybug wilt was found 
in South end East Africa, Malaya, Philip- 
pine Islands, Australia and Fiji. The inei- 
dence of the disease is low on virgin lands 
rich in organic matter and in areas of 
high rainfall without extreme tempera- 
tures. Pseudococeus brevipes (Ckll.) was 
found wherever the pineapple plant was 
growing and there is some evidence that 
green spotting strains exist with a sym- 
biont flora different from that of the green 
spotting strain in Hawaii. There was no 
evidente of effective biological control of 
P. brevipes, with the possible exception of 
a single case of fungus infestation in 
Queensland. Apart from occasional in- 
festations of diaspine scale insects, only 
Oryctes monocores Ol. and Anomocaulus 


fulvovestitus Fairm. were noted as serious, 


although rare, pests of pineapple.—8-6-41. 
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Prepators or Trioza maura 


GrorGE F. KNow.ton, Utah Agricultural Experiment Station, Logan 


\ heavy infestation of the common willow psyllid, 
Trioza maura Forster, was observed on willows at 
south Kanesville in Weber County, Utah, on August 
14, 1941. A few days later one Geocoris atricolor 
Montd. was found feeding on a fourth instar psyllid 
nymph. Adults of Chrysopa oculata Say were abun- 
dant and fed on both nymphs and adults of this psyl- 
lid, as did larvae-aphis lions which appeared to be 
of this same species. Ladybird beetles and larvae 
also were abundant on the infested willows. An adult 


Coccinella transversoguttata quinquenotata Kby. was 
observed to eat two nymphal psyllids, leaving no 
fragments discernible to the unaided eye. Adalia 
bipunctata (L..) and Hippodamia americana Cr. also 
were present on the infested foliage. The tiny preda- 
cious bug, Orius tristicolor (Wh.), was abundant, 
and one Nabis alternatus Parsh. was found, although 
these latter species were not seen feeding on the wil- 
low psyllids. 12-13-41, 











Preliminary Studies on the Control of the 
Lodgepole Needle Miner 


J.S. Yuu, U.S. Department of Agriculture, Bureau of Entomology and Plant Quarantine 


The lodgepole needle miner, Recurvaria 
milleri Busck, is an insect enemy of lodge- 
pole pine, Pinus contorta Loudon, in the 
Sierra Nevada of California. Injury is 
done by the larvae, which destroy the 
needles by mining the inner tissues. Ma- 
ture and overmature trees are much more 
heavily attacked than are the younger 
ones. Severe infestations occur as localized 
outbreaks which persist for 10 to 15 years. 
In the course of an epidemic usually 80 
to 90 per cent of the mature trees are 
killed either directly, by the effects of 


FLIGHT YEAR 


July | Aug|Sept| Oct | Nov| Decii Jan 


NONFLIGHT YEAR 


(1) Observations on the habits of the in- 
sect to determine the vulnerable points in 
the life cycle and (2) tests of insecticides 
for control. The results reported in this 
paper are preliminary in nature because 
of the limited scope of the control tests. 

Lire History.—Observations on the 
habits of the needle miner were made on 
naturally infested trees in Yosemite Na- 
tional Park and on small artificially in- 
fested, caged trees near Wawona, Calif. 
Several individual caterpillars were ob- 
served daily during their early develop- 
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repeated defoliations, or indirectly, by 
the attack of barkbeetles which are at- 
tracted to the defoliated trees. Following 
an outbreak the dead trees form a “‘ghost 
forest” of bleached snags under which 
dense thickets of small trees spring up. 

Mature stands of lodgepole pine form 
the forest cover in some of the most in- 
tensively used recreation areas in the 
Sierras. In such areas the presence of a 
shading canopy in campgrounds, road- 
ways, and resorts is essential for con- 
tinued public use. Loss of trees not only 
destroys aesthetic values but results in a 
reduction in public use, which may also 
bring about a virtual loss of investment 
in man-made improvements. 

The purpose of this study has been to 
develop a means of preventing needle 
miner attacks in these intensively used 
recreation areas. The work was carried 
on during the 1937 and 1938 field seasons 
and included the following two phases: 
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Life cycle of the lodgepole needle miner. 


ment and periodically thereafter through 
pre-adult life. 

In general the occurrence of events in 
the life cycle (Fig. 1) was found to be as 
reported by Patterson (1921). Adults ap- 
pear only in the odd years, 1937, 1939, 
1941, ete. The moths are in flight for a 
period of approximately 6 weeks begin- 
ning the first or second week in July and 
ending the latter part of August. During 
this period pale orange-yellow eggs are 
deposited behind twig and needle seales 
and around the buds of the lodgepole 
pines. As incubation progresses, the color 
of the egg deepens until about the twenty- 
fifth day, when the darkening head of the 
larva becomes visible through the chorion. 
A few days later the body segments can 
be distinguished and in another 5 to 10 
days the egg hatches. 

The new larvae appear during the last 
week of August and through September 
of the flight years. Upon hatching the 








February 1942 


young larva immediately goes to the foli- 
age. After wandering about over the 
needles for 30 minutes or more, it selects 
a point near the apex of a needle and 
bores in. In gnawing out the entrance hole 
the larva discards the epidermal tissue, 
but begins to feed as soon as the meso- 
phyll is reached. The time required to 
mine into the needle ranges from 8 to 36 
hours. Within the needle the larva con- 
tinues feeding, except when winter tem- 
peratures inhibit activity, until August or 
September of the following (even) year. 
By that time most of the contents of the 
needle have been consumed, and the larva 
moves to another needle. In the second 
needle feeding is resumed and the second 
winter passed. The larva enters a third 
needle in April of the second year. Here 
feeding is completed and transformation 
takes place. In July or August, 2 years aft- 
er the previous flight, the adult emerges. 
Each individual completes its develop- 
ment on the tree on which the egg is 
deposited; that is, there is no general 
movement of larvae from tree to tree, as 
occurs with some forest defoliators. The 
exact dites of the various events in the 
life cycle vary not only from year to year 
but also from one elevation level to an- 
other in any given year, because of tem- 
perature differences. 

The most noteworthy characteristic in 
the life history of the needle miner is the 
fixed biennial flight of the adults, with 
not even a small number of moths appear- 
ing in the alternate (even) years. In the 
1938 season the writer made specific ob- 
servations on 1200 larvae and examined 
over 3000 mined needles searching for off- 
year adults. No adults, pupae, or empty 
pupal cases were found. These results 
substantiate previous field observations 
by other workers covering a period of 25 
years im which no indication of an off-year 
brood was ever reported. 

Time ror TreatTMeENT.—During most 
of the 2-year life cycle the needle miner is 
protected in the needles of the host. Con- 
trol measures must, therefore, be care- 
fully timed to coincide with one of the 
relatively short periods when the indi- 
viduals are exposed. The most advanta- 
geous time is late in the summer of the flight 
year, following oviposition but before the 
small larvae have entered the needles. 
Efficient control at this stage of develop- 
ment not only reduces the needle miner 
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population but does so before the current 
generation has injured the trees. The long 
incubation period makes it possible to 
treat when practically the entire popula- 
tion is in the exposed state. Possibilities 
of developing an effective and economical 
formula are enhanced by the fact that the 
material used may be either ovicidal or 
larvicidal in its action. 

The subsequent periods of exposure are 
less suitable for control work in that in- 
jury to the trees increases as needle miner 
development progresses. The migration of 
the half-grown larvae in the fall of the 
nonflight years might, however, serve as 
an opportunity for applying a second, or 
supplementary, treatment in stands where 
the infestation is extremely heavy. The 
second migration of the larvae is unsuited 
even for supplementary control work, for 
this event takes place in the early spring 
when the lodgepole pine stands are inac- 
cessible. Since the adults are free-flying in 
both sexes, control of that stage is equally 
impractical. In the experimental work 
conducted by the writer and his associates 
all tests were applied for control of the 
eggs and small larvae. 

Conpbitions Limitinc Controt MEas- 
urRES.—In an intensively used recrea- 
tional area the types of insecticides that 
can be employed are definitely restricted. 
Ideally, any material used should not in- 
jure the trees, leave any apparent residue 
on the foliage, or, above all, injure visi- 
tors or wildlife. In needle miner control 
rotenone cannot be used because of the 
danger of contaminating trout streams. 
Petroleum oils, except the more highly 
refined grades, are objectionable because 
they are highly toxic to lodgepole pine 
foliage. There has also been some ques- 
tion concerning the use of lead arsenate 
and other stomach poisons because the 
run-off may contaminate browse plants 
and because the deposit imparts an un- 
natural gray cast to the crowns of the 
treated trees. These objections are not 
sufficiently serious to preclude the use of 
a stomach poison in an infestation which 
seriously threatens trees of exceptionally 
high aesthetic value for an animal would 
have to ingest a considerable quantity of 
contaminated browse to be seriously af- 
fected. The unnatural appearance of the 
treated trees is, of course, only a transi- 
tory condition, disappearing by the fol- 
lowing season. 
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The rugged topography and the be- 
havior of the air currents in the Sierras 
impose further restrictions. During the 
late summer and early fall there is an 
almost continuous breeze with velocities 
ranging from approximately 3 to 15 miles 
per hour. Under such conditions insecti- 
cides cannot be applied as dusts, and cov- 
erage of mist or concentrate sprays be- 
comes irregular at the higher velocities. 
The erratic nature of the air currents also 
prohibits the application of insecticidal 
mixtures by airplane, although there is 
the possibility that one of the newer 
models of autogiro, because of the slower 
flying speed and greater stability, might 
be successfully employed in applying 
concentrated spray mixtures, as described 
by Potts (1939) for gypsy moth control. 

Controt Tests.—The toxicants se- 
lected and the form in which they were 
applied were limited to materials con- 
sidered likely to be of practical use under 
the restrictions described above. Most 
insecticides were applied as conventional 
water dispersions. A few atomized mist 
sprays were included to determine the 
feasibility of test applications from auto- 
giros. The insecticides tested were a few 
oils generally nontoxic to foliage, lead 
arsenate, and several organic compounds. 
Some of the last were used to increase the 
toxicity of oil sprays; others served as the 
principal toxic agent. 

In the flight season of 1935' a series of 
plots in an infested roadside stand in 
Yosemite National Park were treated for 
control of eggs and small larvae. The 
following mixture was applied with a 
truck-mounted power sprayer operating 
at 700 pounds’ pressure: Light medium 
oil (U. R. 90 per cent) 4 gallons, blood 
albumin 4 ounces, and water to make 100 
gallons. Unfortunately, for this experi- 
ment, natural enemies reduced the needle- 
miner population on both sprayed and un- 
sprayed plots almost to the point of ex- 
termination. 

During the 1937 season there were no 
infestations in areas accessible by road 
so an attempt was made to study control 
methods by means of artificially infested 
caged trees. The forced infestations 
proved to be so irregular from tree to 
tree, however, that the plan was aban- 


1 Unpublished Bureau of Entomology and Plant Quarantine 
report by K. A. Salman and G. 5. Hensill. 
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doned. Instead, tests were made in a 
natural infestation in the Forsyth Basin 
of Yosemite National Park. Since the area 
is 5 miles from the nearest road, all ma- 
terials had to be brought in by pack ani- 
mals. This limited the scope of the tests 
to spraying individual trees with hand 
equipment. A bucket pump was used for 
applying the conventional type of spray 
mixtures and a fly-sprayer type of atom- 
izer for the mist sprays. The trees sprayed 
were 15 to 20 feet high and although 
lightly infested were as nearly uniform 
in infestation as could be selected. Twen- 
ty-four trees were treated, two with each 
spray, about 1 week before the first eggs 
reached the “blackhead” stage. Five trees 
were retained as checks. 

Following the spray applications the 
trees were examined periodically during 
the remainder of the 1987 and 
again in August of the 19388 season. In 
1937 the chemical injury to foliage and 
the degree of control were roughly esti- 
mated by visual comparison with the 
check trees. Foliage injury was arbitrarily 
classed as severe, light, or none, and de- 
gree of control as good, fair, or poor. In 
1938 a more accurate estimate of the effee- 
tiveness of the insecticides was made by 
determining the number of larvae in ran- 
dom samples of needles from sprayed and 
check trees. 

The different materials tested and the 
results obtained are given in table 1. In 
the evaluation of control the discrepancies 
between the visual estimates and the 
needle counts were due primarily to the 
difficulty of finding the mines of the small 
larvae at the end of the 1937 season. 

The most effective control was obtained 
with the lead arsenate-““dynamite” spread- 
er mixture and the oil-blood albumin 
combinations, although the latter varied 
considerably with the different supple- 
mentary toxicants used, nicotine sulfate 
being the most efficient and 3-butoxy-s- 
thiocyanodiethylether and dinitro-ortho- 
eyclohexylphenol much less so. The 
inconsistent results obtained with the 
mist sprays were largely due to the effects 
of air movement, for the portions of the 
foliage that received an even deposit were 
well protected. The two formulas in which 
organics were the only toxic agents, 
phenothiazine and tetramethylthiuram 
disulfide, were not sufficiently effective to 
warrant further testing. 


scason 
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The reaction of lodgepole pine foliage 
to spray deposits is not the same as that 
found in hardwoods. In the present tests 
lead arsenate produced no ill effeets even 
when the trees were literally whitewashed. 
On the other hand, oils were toxic. Even 
the highly refined oil used in the oil-blood 
albumin combinations caused light injury 
to some of the trees. The injury consisted 
of browning of the foliage and dropping 


Table 1.—Effectiveness of various sprays against the lodgepole needle miner. 
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was also somewhat injurious to the foli- 
age, and since it added little to the effee- 
tiveness of the oil spray it will not be 
used in future work. 

Final evaluation of any method of con- 
trol must be based on the results obtained 
under actual field conditions. While 
these preliminary studies have indicated 
that lodgepole pines may be effectively 
protected from needleminer attack by 





Spray! 


Conventional type 
Lead arsenate 4 lb., 
dynamite spreader? } lb., 
Light medium oil (U.R 
(40% nicotine) 1 pt., blood albumin 4 oz. 


kerosene 2 qt 


Light medium oil (UR. 92%) 3 gal., dinitro-orthocyclo- 


hexylphenol 4 0z., blood albumin 4 oz. 
Medium emulsive oil (Greenol) 4 gal 
phosphate water softener) 2 lb., 
nicotine) | pt 
Light medium oul (I 
nicotine sulfate (40% nicotine) 1 pt., 
4 07. 
Phenothiazine 3 Ib 
Light medium oil (UR. 
cyanodiethylether 22.59 (Lethane 
albumin 4 oz 
Tetramethylthiuram disulfide 4 Ib 
Light medium oil 
hexylphenol 1 0z., 
Mist spray type 


440) 1 qt., 


blood albumin 4 oz 


Light medium emulsive oil (U.R. 80%) (Winter Vaporol) 


99 gal., nicotine 95% 1 gal 
Light medium emulsive oil (1 

50 gal., lead arsenate 75 Ib., 
Light medium emulsive oil (t 

50 gal., dinitro-ortho cvclohexy Iphenol $ oz. 


Che k 


nicotine sulfate (40% nicotine) 1 pt., 


92%) 4 gal., nicotine sulfate 


, conditioner (mixed 
nicotine sulfate (40% 


R. 92°) 4 gal., lead arsenate 4 lb., 
blood albumin 


92%) 4 gal., 3-butoxy-3-thio- 


U.R. 92%) 1 gal., dinitro-orthoeyelo- 


R sae /, ) (Winter Vaporol) 
nicotine 95% 1 gal. 
R. 80%) (Winter Vaporol) 





NUMBER OF 


NUMBER LivING 
Esti- OF LARVAE PER 
FoLIAGE MATED NEEDLES 1,000 


Injury Contrrot ExaMINeED NEEDLES 


None Good 2, 629 0.0 
Light Good 7,462 ia 
Severe Good 2,734 + 
None Fair 5, 022 sS 
None Good 7,048 1.8 
None Poor 8,838 2.9 
Light Fair 6,355 4.4 
blo vd 
None Poor 6,481 12.0 
Light Poor 4,302 24.9 
Light Good 8,908 5 
None Good 8,242 1.6 
Severe Poor 4,495 8.9 
3,710 6.5 
$4,874 7. 
None 42,889 14.8 
3,629 42.2 
1,578 65.5 





All quantities are for 100 gallons of spray mixture 
A commercial preparation of W. Ss. ¢ dynamite 


spreader 
of the older needles, especially during the 
fall months. QOil-sprayed foliage also 
seemed to be more susceptible to winter 
injury. All trees affected by oil sprays 
fully recovered the following season. 

Of the organic compounds tested dini- 
tro-ortho-cyclohexylphenol proved to be 
so very highly toxic to the trees that its 
use would be impractical regardless of 
the effectiveness in controlling the needle- 
miner. $-Butoxy-s-thiocyanodiethylether 


Marshall & Groves 1937). 


properly timed sprays, no specific recom- 
mendations are warranted as yet. The 
next step is to determine whether appli- 
cations by power sprayer or autogiro will 
be as effective in protecting the forest 
cover of a campground or other inten- 
sively used area as were the preliminary 
tests in protecting the individual trees. 
Such a test must await both the develop- 
ment of an epidemic infestation of the 
needleminer in an intensively used area 
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and the availability of the necessary 
equipment. 

Summary.—The lodgepole needleminer, 
Recurvaria milleri Busck, is at times re- 
sponsible for extensive killing of lodgepole 
pine in localized areas in the Sierra 
Nevada of California. The present study 
has been carried on for the purpose of 
developing a method of control to protect 
trees in intensively used recreation areas. 

Since the insect is in flight only in 
alternate years, control measures are re- 
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quired only at 2-year intervals. The most 
vulnerable stages in the life cycle are the 
egg and the newly hatched larva. Small- 
scale control tests were applied for these 
stages. 

Of the materials tested so-called in- 
verted suspensions of lead arsenate with 
nicotine and quick-breaking oil emulsions 
have been the most effective. More exten- 
sive tests carried on under field conditions 
will be required, however, before recom- 
mendations can be made.—-10-27-41. 
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Biology of the Weevil Cylindrocopturus eatoni Buchanan, 
Injurious to Ponderosa and Jeffrey Pine Reproduction 


C. B. Eaton, U. 8S. Department of Agriculture, Bureau of Entomology and Plant Quarantine 


Although incidental notes have been 
made from time to time on the activities 
of various insects attacking reproduction 
in the pine forests of northeastern Cali- 
fornia, there are few published accounts 
of the life histories of the several species 
involved. This paper presents some results 
of biological studies and control tests on 
one of these pests, a recently described 
weevil, Cylindrocopturus eatoni Buchanan, 
lately found to be destructive to forest 
plantings of ponderosa pine, Pinus pon- 
derosa Lawson, and Jeffrey pine, P 
jeffreyi Greville and Balfour. 

The forest plantations in northern Cali- 
fornia are unique in that they are largely 
confined to brushfield areas that generally 
have a dense cover of manzanita, Arcto- 
staphylos spp., and snowbrush, Ceanothus 
spp. Before these areas are stocked, it is 
necessary to clear trails through the brush 
with heavy motorized equipment so as 
to provide cleared strips on which to plant 
the trees. The cost of preparing the 
ground, added to the cost of growing and 
planting the stock, may necessitate an 
expenditure of between $18 and $30 per 
thousand trees. The investment of refor- 
esting brushfield areas is therefore con- 
siderable. In certain areas it has been 
found that Cylindrocopturus eatoni can be 


a critical factor in determining the success 
or failure of pine plantings, and the spe- 
cies may be considered a potential threat 
to other areas in which damage has not 
yet been observed. The fact that it has not 
been reported previously as a pest is 
probably due to the comparative recency 
of planting work in the California pine 
region and the inconspicuousness of dam- 
age in natural forest stands. 

IDENTITY AND Distripution.— The wee- 
vil is a native species belonging to the 
family Curculionidae, subfamily Zygo- 
pinae. Cylindrocopturus Heller is a North 
American genus of approximately 35 de- 
scribed species (Hustache 1984). The 
group is greatly in need of taxonomic 
study and revision, however, for the valid- 
ity of various species is in doubt at present 
(Fall 1906; Van Dyke 1930). Few of the 
weevils belonging to this genus have been 
previously reported to be of economic im- 
portance. 

The species under consideration in this 
paper formerly was one of a group of 
weevils passing under the name (ylindro- 
copturus longulus Lec. However, biological 
studies later indicated that some justifi- 
cation existed for designating it as a sepa- 
rate species, and as such it has been 
recently described by Buchanan (1940) 
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under the name Cylindrocopturus eatoni. 
According to Buchanan this species be- 
longs near the southwestern species C. 
obscurellus Casey, another species usually 
placed as a synonym of (. longulus. 

The distribution of Cylindrocopturus 
eatoni is not well known. Records on file 
at the Forest Insect Laboratory of the 
United States Department of Agriculture 
at Berkeley, Calif., indicate that it is 
indigenous to the Lassen, Modoc, and 
Shasta National Forests in California, 
where it occurs sporadically infesting 
reproduction in natural forest stands. It 
has also been taken at Placerville, Calif. 
Specimens in the United States National 
Museum, collected by H. E. Burke at 
Yreka, Calif., are reported to be this 
species. 

Insury.--The weevil causes damage in 
both the adult and the larval stages to 
young trees, generally between 1 and 3 
feet in height. The adult feeds on the 
needles of the host, where it chews through 
the epidermal layer and devours the tissue 
beneath and peripheral to the hole through 
which the beak is inserted. The character- 
istic feeding puncture or feeding spot, 
about 1 mm. in diameter, turns brown 
after a short period and is readily discern- 
ible against the green background of the 
surrounding surface. Only in unusual cases 
are the feeding spots on the foliage suffi- 
ciently numerous to cause the death of the 
entire tree. Frequently, however, heavy 
feeding on the needles and young twigs 
may cause the flagging of individual 
shoots. 

The feeding of the larvae in the stem 
and twigs of the host is far more serious 
than that of the adult weevil on the foli- 
age, since it usually results in the death of 
the plant. The first indications of injury 
appear in late summer when the needles 
of infested trees begin to yellow and turn 
brown. Death of the foliage occurs pro- 
gressively from the top downward and by 
the middle of October most of the needles 
are red. Death is effected through the de- 
struction by the larvae of the phloem and 
cambium regions, thus cutting off conduc- 
tion and exposing the wood to invasion by 
fungi. In the stem and larger twigs the 
grubs also riddle the outer wood, but in 
the smaller twigs they mine along the 
pith. Light attacks often result in the 
killing of a patch of tissue here and there 
on the stem, but the larvae seldom mature 
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in these areas unless the tree dies. Fre- 
quently a seedling may be topkilled, the 
leader and upper branches being infested 
and the lower branches remaining green. 
This results in the formation of a scrubby 
individual of poor form, incapable of 
making good growth. 

The only known natural hosts of the 
weevil are ponderosa pine and Jeffrey 
pine. It was found, by experimentally fore- 
ing attacks on other tree species, that the 
insect can kill seedlings of both sugar pine, 
Pinus lambertiana Douglas, and Douglas 
fir, Pseudotsuga taxifolia Britton, although 
white fir, Abies concolor Lindley and Gor- 
don, did not appear to be susceptible to 
injury. There is no evidence, however, 
that the species can complete its life cycle 
in sugar pine or Douglas fir, nor has it 
been collected from them under natural 
conditions. 

Lire History anp Hasits.—The life 
cycle of Cylindrocopturus eatoni and the 
more important types of damage it causes 
are depicted diagrammatically in figure 1. 

The eggs of the weevil are minute pear- 
shaped bodies, approximately 0.48 mm. 
in length by 0.30 mm. in width. They are 
smooth on the surface, and when first 
deposited are translucent, but later be- 
come white. Each egg is placed singly in 
a small cavity excavated by the female in 
the outer cortex of the twigs or stem of the 
host. The eggs are very difficult to discern 
since they are located in living tissue in- 
terspersed with small droplets of resin; 
however, oviposition injury is usually de- 
noted by the globules of resin formed on 
the surface of the bark at each point 
where a puncture is made. Egg laying 
begins during the middle of June and is 
completed early in July. The incubation 
period lasts about 2 weeks. The eggs begin 
to hatch during the second week in July. 

The larva is legless, about 3.5 mm. in 
length when fully grown. The head is 
light brown with darker areas on either 
side having the appearance of eyespots. 
The general color of the body ranges from 
white in the younger stages to cream- 
colored in the mature larva. Upon hatch- 
ing the larvae chew their way through the 
cortical tissue and phloem, making small 
irregular galleries filled with brown resin- 
ous frass. As the larvae mature, the mines 
cross and run together, with the result 
that eventually the entire area between 
the wood and the outer bark layer is 
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completely destroyed. In the larger twigs 
and stem the greater part of the brood 
works into the outer layers of wood to 
pupate, although some of the larvae con- 
struct pupal chambers between the bark 
and the wood, particularly in parts of the 
stem where the bark is comparatively 
thick. In the smaller twigs the larvae 
mine into the pith. 

Measurements of head-capsule widths 
on 150 larvae collected at random from 
infested seedlings from July to October 
had a frequency distribution which when 
plotted formed a triple-peaked curve. A 
frequency distribution of this type indi- 
cates three larval instars. The first instars 
occur chiefly during July, while second 
instars are found in August. By mid- 
September the weevil population is com- 
prised predominantly of larvae in the 
third and final instar, which overwinter 
in the pupal chambers. 

The pupa is cream-colored in appear- 
ance and is generally slightly larger than 
the adult weevil, averaging 8 mm. in 
length. Pupation takes place in a cell 
formed by the larva at the end of the gal- 
lery in the host plant. The greater part 
of the brood pupates between the third 
week in April and the third week in May. 
The pupal period generally lasts 1 month, 
but after transformation occurs the new 
adults rest in the pupal chambers for an 
additional week before emerging. 

The adult weevil is a small, compact in- 
sect about 2.6 mm. in length by 1.1 mm. 
in width, clothed with dark and light 
scales, which give it a gray appearance. 
The color pattern above is formed by 
white scales interspersed against a cupre- 
ous background. The underside is gen- 
erally white, although in some specimens 
there are a few dark seales on the sides of 
the thorax. The sexes may be separated on 
the basis of external characters, the most 
reliable of which is the median impression 
of the first visible abdominal sternite. In 
the males this sternite is strongly im- 
pressed in the center, whereas in the fe- 
males it is convex or only slightly flat- 
tened. 

Emergence of the adults begins during 
the last week in May and comes to a peak 
during mid-June. By mid-July compara- 
tively few weevils may be found. The 
longevity of the adults is not definitely 
known, but in the present study living 
weevils of the attacking generation have 
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never been found after the first week in 
August. However, there is reason to be- 
lieve that a small number of weevils de- 
velop to the adult stage from eggs laid 
early in the summer, for callow adults 
have been found in the pupal chambers 
late in September. Overwintering adults 
outside the pupal chambers have not been 
observed. ° 

The adults are active flyers and are also 
extremely agile in moving about over the 
twigs and needles of the host. They feed 
at first on the mesophyll tissue of the 
needles, making the characteristic feeding 
punctures already described, but later 
they feed on young bark of newly formed 
twigs, excavating feeding pits in the cor- 
tex in much the same manner as in the 
needles. Mating occurs shortly after the 
weevils emerge, the males pairing with the 
females on the needles or twigs where the 
females may be resting or feeding. The 
indications are that there is a preoviposi- 
tion period of 2 or 3 weeks, since emer- 
gence and mating occur early in June but 
eggs are not commonly found until the 
first of July. 

CONCENTRATION OF Broop.—The brood 
is usually found in all woody parts of the 
host above ground, but the infestation 
frequently extends into the rootstock an 
inch or two below the soil surface. In ex- 
perimental rearings where stems, root- 
stocks, and twigs of 20 infested trees were 
segregated it was found that for the same 
volume of wood nearly two and one-half 
times as many weevils emerged from the 
stems as from the twigs. Emergence from 
the rootstocks was about one-tenth that 
from the tops. 

NaturaL Enemies.—Nine species of 
native Hymenoptera believed to be para- 
sites of Cylindrocopturus eatoni have been 
recovered in the two seasons’ rearings. 
They are as follows: Braconidae, Uro- 
sigalphus pint Cushman! and Microbracon 
pint’ Muesebeck;! Eulophidae, Euderus 
subopaca (Gahan)? and Tetrastichus sp. 
near malacosomae Girault;? Eurytomidae, 
Eurytoma tomici Ashmead; Ichneumoni- 
dae, Calliephalialtes comstockii (Cresson) ;° 
Pteromalidae, Rhopalicus pulchripennis 
(Crawford) ;? Scelionidae, Telenomus sp. 
near chrysopae Ashmead;' and Tricho- 
grammatidae, Zagella sp. 

1 Determined by C. F. W. Muesebeck. 


Determined by A. B. Gahan 
Determined by R. A. Cushman 
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Fig. 2.—Section of Big Springs brushfield, Lassen 

National Forest, Calif., showing a row of planted 

ponderosa pine seedlings of the size usually attacked 

by the weevil. Caged seedlings in the background 

are part of the series used in tests with concentrated 
sprays. 


All species except Rhopalicus pulchri- 
pennis and Eurytoma tomici were reared 
in cages containing weevil-infested ma- 
terial, thus the parasitic relationship to 
the weevil is not conclusively established. 
R. pulchripennis and E. tomici were 
reared individually from the host larvae. 
Throughout the rearing work R. pulchri- 
pennis was the species most often recov- 
ered, occurring four times as frequently 
as all the other species combined. It is 
quite likely that under natural forest con- 
ditions parasites play a major part in 
keeping the weevil in check. 

The larvae of a clerid were also found 
preying upon the weevil larvae. One adult, 
recovered from the rearing cages, was 
identified as Enoclerus moestus (Klug). 
This predator was not commonly encoun- 
tered in the field, and it is doubtful if it is 
abundant enough to be significant in 
keeping down the weevil population. 

Funeus Association.'—A common 
lumber stain, Hormiscium gelatinosum 

! The information included in this section is taken from unpub- 
i reports of investigations made by C. T. Rumbold and 


L. Mielke Bureau of Plant Industry, U. S. Department of 
yi? 
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Hedge., is almost invariably associated 
with the weevil. It has been cultured from 
various parts of infested trees as well as 
from different stages of the insect. Tests 
made in 1939 and 1940 indicate that the 
fungus is not pathogenic by itself, but 
follows generally where the weevil attacks 
the tree. 

Controi.—Under natural forest con- 
ditions the degree of damage caused by 
the weevil to the younger trees is probably 
not great enough to warrant control. In 
plantations, however, where trees have 
been established at considerable expense 
(Fig. 2), some form of protection is jus- 
tifiable. Where, for example, 70 to 90 per 
cent of the original stock is killed over a 
period of 2 or 3 years, as happened in 
parts of the brushfield plantings at Big 
Springs, Lassen National Forest, Calif., 
adequate control measures are badly 
needed. 

In the course of this study the following 
two methods of artificial control were 
tested: (1) Reduction of the weevil 
population through the eradication of 
infested trees and (2) the use of concen- 
trated sprays to prevent attack. Control 
through reduction of the weevil popula- 
tion was attempted in the Big Springs 
plantation, where with the help of CCC 
labor all infested trees were pulled and 
burned prior to the emergence of the 1939 
brood. In spite of this work, however, 10 
per cent of the remaining trees died by the 
fall of 1940. Presumably the ineffective- 
ness of this method was due to a large 
population of weevils emerging from 
naturally infested stock in the surround- 
ing forest. 

Lead arsenate and cryolite, applied in 
the form of concentrated sprays (Potts 
1940), were tested against the weevil 
under both laboratory and field condi- 
tions. These materials were sprayed on 
uninjured ponderosa pine trees early in 
June before the emergence of the 1939 
brood,.in order to prevent feeding or ovi- 
position injury. The lead arsenate spray 
mixture consisted of 1 part of acid lead 
arsenate, 0.25 part of light oil, 0.03 part 
of wetting agent, and 10 parts of water. 
The cryolite spray was made up of 1 part 
of synthetic cryolite, 0.01 part of wetting 
agent, and 2 parts of water. A dosage of 
approximately one-tenth of a pint per 
tree was sufficient to cover thoroughly the 
needles, twigs, and stem. The apparatus 
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for applying these materials consisted of 
a quart-size paint spray gun, compressed 
air for which was furnished from a port- 
able, gasoline-powered compressor. In the 
laboratory tests a series of 10 potted seed- 
lings were treated with each chemical. 
Five of each series were caged and exposed 
to the attacks of 200 to 400 weevils per 
tree. The remaining 5 seedlings were left 
uncaged to test the effects of the chemical 
alone on the foliage. In the field tests trees 
growing in Big Springs brushfield were 
used, with 10 instead of 5 seedlings serv- 
ing as the unit for each test. Mortality 
counts were made 5 months after treat- 
ment. 

It was found that both insecticides were 
100 per cent effective in preventing weevil 
attack, while all unsprayed check trees 
were killed. Feeding punctures were re- 
duced from an average of 14 per linear 
inch of needle on the check trees to 0.2 
per linear inch on the sprayed trees. No 
deleterious effects attributable to the 
chemical were evident on any of the 
treated trees 5 months after the spray was 
applied, in spite of the fact that there 
were heavy deposits on every tree. Al- 
though these tests do not show that either 
chemical is superior to the other, the lead 
arsenate mixture is recommended because 
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of better weathering qualities and because 
greater coverage can be obtained for the 
same quantity of insecticide. 

SummMary.—The weevil Cylindrocop- 
turus eatoni Buchanan is a newly de- 
scribed species recorded from central and 
northeastern California, where it has 
recently been found to be injurious to 
brushfield ‘plantings of ponderosa and 
Jeffrey pines. Injury is caused chiefly by 
the mining of the larvae within the corti- 
cal region of the host, which results in 
the death of the tree. Minor damage is 
caused by the feeding of the adults on 
pine needles. The insect has a 1-year life 
cycle. The winter is passed in the larval 
stage, pupation occurs in the spring, and 
the adults emerge in June. The weevils 
mate and the females deposit their eggs 
in the stems and twigs of small trees early 
in July. Larval development from the 
egg and subsequent feeding within the 
cortical area is accompanied by the death 
of the tree. By the time the tree is com- 
pletely brown the larvae have become 
mature. 

Experiments with concentrated sprays 
of both lead arsenate and cryolite showed 
that both these chemicals will effectively 
prevent injury to trees exposed to attack 
by the weevils.—10-28-41. 
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W. V. KinG on ActTIvE SERVICE 


On November 12 Dr. W. V. King, Senior Ento- 
mologist, Bureau of Entomology and Plant Quar- 
antine, was granted a furlough for active duty with 
the Sanitary Corps. He will assist in the development 
of plans for the survey and control of entomological 
problems in the Army camps in the Fourth Corps 
Area (Georgia, Florida, Alabama, South Carolina, 
and Louisiana). 

The Sanitary Corps requested Dr. King’s services 
because of his intimate knowledge of mosquito 
problems in this region. Since 1919, with the excep- 


tion of about three years (1929-1932) when he con- 
ducted malaria investigations in the Philippines for 
the Rockefeller Foundation, he has been in charge of 
the Bureau's mosquito research in the Southeastern 
States. In addition to his research activities, Dr. 
King has served as consultant on malaria problems 
for the Tennessee Valley Authority and the Florida 
State Board of Health and is a member of the Na- 
tional Malaria Committee. 

Major King’s new address is: Fourth Corps Area 
Laboratory, Fort McPherson, Georgia. 











Dichloroethyl Ether for Protecting Melon Plants 
from Wireworms' 
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Experiments have shown that dichloro- 
ethyl ether’ is toxic to wireworms (Camp- 
bell & Stone 1937). Flooding the soil with 
this material, even a dilute solution, has 
been found to be expensive, and attempts 
to apply it to restricted areas and to irri- 
gation water have involved difficulties 
regarding apparatus and are still under 
way. 

Dichloroethyl ether not only is toxic to 
wireworms but has a deterrent effect 
which persists for several weeks. It was 
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seeds. A hole about 10 inches in diameter 
and 5 inches deep was dug and coated 
with 2 ounces of the dust. Some soil was 
added and thoroughly mixed with the 
dust, after which the hole was filled and 
the seeds were planted. (3) A dilute solu- 
tion of dichloroethyl ether in water was 
applied to the soil after the seeds had been 
planted. The seeds were planted in a shal- 
low basin 8 to 10 inches in diameter, and 
the solution was then poured in slowly. 
In the first experiment at Kingsburg 


Table 1.—Repellent effect on wireworms of various dichloroethy! ether treatments applied to water- 


melon hills. Kingsburg, Calif., 1939. 





CONCENTRATION OF INSECTICIDE 
AND CARRIER 


METHOD OF 
APPLICATION 


10% with tale 
33% with diatomaceous earth 


Dust applied 


to seeds 


10% with tale 


Dust applied 
piel Siege : ; 
33% with diatomaceous earth 


to soil 


17 oz. per 100 gallons of water 
1 qt. per hill 
Solution 2 qt. per hill 
applied 
to soil 27 oz. per 100 gallons of water 
1 qt. per hill 
2 qt. per hill 


Check (no treatment 


AVERAGE Per CEN Per Cent Per CEeN1 
NUMBER OF OF SEEDS or Hits or Plants 
WikEWoRMS (J ERMI- Wirnu ABOVE 

per Hine NATED PLANTS GROUND 

5.1 26.5 35.0 10.8 
1.7 IS.S 50.0 1S. 
6 22.5 0 0 
0 6.3 0 0 
7 97.5 70.0 $bit 
$ 98.7 30.0 7.2 
4 90.0 15.0 10.0 
2 SS.7 27.5 +4 
7.4 $3.7 17.5 2.1 





decided therefore to apply the material 
to melon seeds at the time of planting, 
and to the soil around them, to find out 
whether wireworm attack could be pre- 
vented, rather than attempt to kill the 
wireworms in the soil. 

Metuops.—Three types of treatment 
were used, as follows: (1) Dust containing 
dichloroethyl ether was applied to the 
seeds. The seeds were shaken up in a con- 
tainer with the dust and were then planted 
with the dust adhering to them. (2) The 
dust was mixed with the soil around the 


1 The species at Kingsburg was Limonius canus (Lec ind 
that at Downey was L. californicus (Mann 
? John H. Pryor, Jr., and A. F. Howland assisted in the inves 


tigations, and M. W. Stone and L. J. MeIntosh did the work a 


Downey in 1939 
* Beta-beta-dichlorethy! ether (CICH,CH,OCH,.CH.C] 


the checks were not treated, but in all 
other experiments they were treated with 
water. 

Since it requires considerable agitation 
to dissolve even small amounts of dichlo- 
roethyl ether in water, 1.4 ounces of so- 
dium salt of alkyl ester of sulfosuccinic 
acid was added per gallon of dichloroethy! 
ether to make a more soluble emulsion. 

EXPERIMENTS IN 1939.--Two  experi- 
ments were conducted at Kingsburg, 
Fresno County, Calif., in 1939, in a sandy 
area devoted to watermelon growing. In 
the first experiment treatment was begin 
on March 16, and as it was early in the 
season hot caps were placed over the hills. 

Kight seeds were planted per hill, and 
there were 12 hills per plot. Each treat- 
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ment was replicated 5 times. The plots 
were arranged in randomized blocks. 

The plots were examined on April 6. 
The weather had been cold and cloudy 
most of the time since planting, with one 
heavy rain. All the hills were examined 
for plants above ground and two hills in 
each plot were dug up and the soil was 
sifted. The treatments used and the re- 
sults obtained are shown in table 1. 

In the check plots the number of wire- 
worms ranged from 1 to 15 per hill, an 
indication of a large population. Dust 
applied to seeds was only slightly repellent 
to the insects, as almost as many wire- 
worms were found in these hills as in the 
checks. But dust mixed in the soil and the 
liquid treatments were very repellent, as 
few wireworms were found in the hills 
treated with these materials. 

The dust treatments, especially those 
applied to the soil, were toxic to the seeds. 
In plots given the soil treatment no plants 
were above ground and only a few ger- 
minated seeds were found. Following the 
liquid treatment at a strength of 17 
ounces per 100 galions there was nearly 
100 per cent germination. At the 27-ounce 
strength there was less germination and 
some damage by the chemical to germi- 
nated seeds. It seemed therefore that the 
27-ounce strength, especially at 2 quarts 
per hill, was too severe for watermelons, 
but the 17-ounce strength at 1 quart per 
hill was safe, and still repellent to the wire- 
worms. 

Several observations were made after 
April 6, and the plots receiving 1 quart 
per hill of the 17-ounce strength continued 
to show more plants than any of the 
others. Unfortunately, just before another 
examination of the plots was to be made, 
the farmer, thinking the experiment was 
finished, plowed up the field. 

In the second experiment at Kingsburg 
treatment was begun on April 3, and ob- 
servations were made on May 8 and June 
2. The results were similar to those ob- 
tained in the first experiment. 

On April 14 an experiment was begun 
at Downey, in Los Angeles County, in a 
field of Zucea melons. Three strengths of 
dichloroethyl ether were applied at the 
rate of 1 quart of solution per hill. A slight 
excavation was made and the solution 
poured in slowly. After it had entered the 
soil, 4 sprouted seeds were planted in 
each hill. Eight rows of 86 hills each were 
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used. They were divided into 4 blocks so 
that each treatment appeared once in 
each block and was applied to 2 rows. 
One of these rows was left undisturbed, 
but in the other the soil in 7 hills was ex- 
amined at weekly intervals and counts 
were made of the wireworms present and 
of the plants sprouted. The results are 
given in tables 2 and 3. 


Table 2.—Effect of dichloroethy! ether at dif- 
ferent dosages and at different periods following 
treatment in protecting Zucca melon plants from 
wireworms. Downey, Calif., 1939. 





AVERAGE NUMBER OF AVERAGE NUMBER OF 
Wireworms per Hite PiLants per Hitt 

Fucip Oz. AFTER AFTER 
INSECTICIDE ——- — 
rer 100 GaL 


! 2 3 l 2 3 
Week Weeks Weeks Week Weeks Weeks 


WaTeR 
7 0.7 2.0 1.6 3.9 3.9 3.6 
10 3 1.5 1.5 3.9 3.8 3.6 
14 3 i) 1.2 3.9 3.8 3.5 
Check 6.4 6.7 1.9 2.4 1.6 5 





Table 3.—Effect of dichloroethyl ether on 
wireworms found in soil around Zucca melon 
plants at various periods after treatment. Downey, 
Calif., 1939. 





WikeworMs Wikeworms 


FLuip Wikeworms 
Oz. Is Arrer | Weex Arrer2? Weexs Arter 3 Weeks 
SECTICIDE - - = 
rer 100 =Total Per Total Per Total Per 
GAL. Num- Cent Num- Cent Num- Cent 
WATER ber Dead ber Dead ber Dead 
7 20 31.0 62 9.7 49 &.2 
10 25 72.0 $5 8.9 47 12.8 
14 so 76.9 35 28.6 $1 19.5 
Check 178 0 187 0 53 0 





The number of wireworms per hill de- 
creased as the dosage increased, but in- 
creased with the time. The number re- 
mained low in the treated plots at the end 
of the third week, but was also low in the 
checks. This was due to the fact that in 
the latter most of the seeds had been eaten 
and the wireworms had left these hills in 
search of food elsewhere. The number of 
plants per hill in the treated plots was 
slightly lower after the third week than 
after the first or second week, but was 
considerably higher than in the check 
plots. 

One week after treatment the number of 
wireworms in the treated hills was only 
14 to 22 per cent as great as the number in 
the untreated hills. After 2 weeks the 
repellent effect was becoming slightly less, 
the number in the treated plots being 19 
to 33 per cent as great. After 3 weeks the 
number in the treated plots was only 
slightly less than that in the untreated 
plots. This was due, not primarily to re- 
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duced repellency, but to the fact that most 
of the wireworms had left the untreated 
plots after the seeds and young plants 
had been destroyed. 

It was found that although the treat- 
ment protected the plants, this effect 
apparently was not entirely due to its 
repellency. A number of the larvae found 


Table 4.—Effect of one and two applications 
of dichloroethyl ether in protecting Zucca melon 
plants from wireworms. Downey, Calif., 1939. 








Per Cent or PLANts 


Fru PerCentor KiLiep sy Wireworms 
OuNCES OF PLANTS 7 Weeks Arter First 
Insecti- KILLED BY TREATMENT 
CIDE PER WIREWoORMS 
100 Gat- 3 Weeks Two One 
Lons or ArtrerFirst  Applica- Applica- 
Water TREATMENT tions tion 
7 10 27 S7 
10 11 18 77 
14 7 13 73 
Check 65 100 100 





around the plants at the end of the first 
week were dead (table 3). Dead larvae 
were found at the end of the second and 
third weeks also, but the number was less. 
This apparently was due to the fact that 
by this time the dead larvae were so de- 
composed that some were missed. 

At the end of 3 weeks a count was made 
of the plants in the undisturbed rows. In 
the treated plots 11 per cent of the plants 
had been killed by wireworms as com- 
pared with 65 per cent in the check plots 
(table 4). 

As it appeared at the end of 3 weeks 
that the effect of the dichloroethyl ether 
was diminishing, a second application was 
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made to three of the blocks on May 6, 22 
days after the first application. The same 
concentrations and quantities of insecti- 
cide were used An examination made 4 
weeks later showed that in the blocks re- 
ceiving the second treatment a large pro- 
portion of the plants were still alive but 
in the other block few plants were left 
(table 4). At the end of the 7-week period 
the plants were large and vigorous enough 
to resist wireworm attack. 

None of the concentrations used caused 
any damage to the plants. There appeared 
a slight initial retardation of growth with 
the 14-ounce strength, but this disap- 
peared after a few weeks. 

Concentrations of 3 to 25 fluid ounces 
of dichloroethyl ether per 100 gallons of 
water were tried in the same manner on 
squash, pumpkins, cucumbers, water- 
melons, casabas, and muskmelons. The 
20- and 25-ounce strengths caused definite 
injury to the plants, but no deleterious 
effect was noticed from any of the lesser 
strengths. 

EXPERIMENTS IN 1940.—Studies were 
carried on at Kingsburg in 1940 with the 
liquid treatments only. The watermelon 
field had been thoroughly disked, but it 
was full of decaying weeds and Bermuda 
grass roots. By the time of the final 
observations the field was a mass of weeds 
and Bermuda grass, which materially in- 
fluenced wireworm activities in the melon 
hills. 

The seeds were planted and hills treated 
on March 14. On April 9 all plants were 
counted, four hills in each plot were dug 
up and examined, and four others were 
given a second application. On April 25 
all plants were counted and all hills dug 


Table 5.—Effect on wireworms of various dichloroethyl ether treatments applied to watermelon 





hills. Kingsburg, Calif., 1940. Plants observed for 6 weeks. 


First OpseErRVATION 


SECOND OBSERVATION 


Average Average ONE APPLICATION Two Applications 
FLuip Average Number Number 
OUNCES OF Number of of Average Average Average Average 
INSECTICIDE QUARTS of Seeds Wire- Number Number of Number Number of 
PER 100 OF Plants Sprouted worms of Wire- of Wire- 
GALLONS SOLUTION per per per Plants worms Plants worms 
or Water per Hiwi Hill Hill Hill per Hill — per Hill per Hill per Hill 
10 jl 6.1 1.1 0.6 5.6 1.0 5.6 0.3 
2 57 ‘ ~ ‘ . * ; 
{2 5.7 1.9 7 3.8 25 &.] 15 
20 I 6.2 2.1 5 6.0 1.55 5.4 S 
30 1 3 1.6 mS 3.0 15 2.6 2 
Check 1 1.3 0 2.8 1.4 50 6 75 
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Table 6.—Effect of one and two applications of dichloroethyl ether in protecting watermelon plants 
from wireworms. Downey, Calif., 1940. Plants observed for 6 weeks. 





First OBSERVATION SECOND OBSERVATION 


Average Average OnE APPLICATION Two APPLICATIONS 
Fiuvip Average Number Number —-—-—-_—_—-— ~ 5 
OUNCES OF Number of of Average Average Average Average 
INSECTICIDE QuUARTS of Seeds Wire- Number Numberof Number Number of 
PER 100 OF Plants  Sprouted worms of Plants Wire- of Plants  Wire- 
GALLONS SOLUTION per per per per worms per worms 
or Water per Hii Hill Hill Hill Hill per Hill Hill per Hill 
10 I 1.45 0.40 0.70 1.80 0.75 1.10 1.10 
2 1.28 85 46 1.30 .70 1.50 .50 
20 l 1.40 55 63 1.00 1.05 1.20 1.00 
30 l 1.42 .48 yf 1.55 1.65 1.90 .70 
Check l 1.10 42 56 1.45 1.00 1.25 





up and examined. The results are sum-_ this field was Hanford fine sandy loam, 
marized in table 5. with a high water-holding capacity. The 
All treatments gave some protection, soil in the other field was Fresno sandy 
the treated plots producing materially loam. Apparently toxicity to the seeds or 
more plants and fewer wireworms than _ plants is affected by the type of soil. 
the check plots. Added protection was The experiments were repeated at 
given by the second application for only Downey with the same dosages and appli- 
the treatment at the 10-ounce strength cations as used at Kingsburg. In the first 
and 2 quarts per hill. The 30-ounce treat- experiment one application was made on 
ment resulted in significantly less plants April 3, at the time the seeds were planted, 
than did the other treatments, an indica- and a second application made to half 
tion that this dosage caused some injury — the hills on April 23. In the second experi- 
to the sprouting seeds. No adverse effect ment seeds were planted and treated on 
on the plants was caused by any other April 8, and the second treatment made 
treatment. The low number of wireworms on April 24. In the first experiment ger- 
in the checks at the second observation mination was poor. Two rainstorms  oc- 
was due to the fact that the insects had curred, one of which came immediately 
left the hills. after the second application. At the end 
In an experiment carried on by John — of 40 days all plants in the first experiment 
H. Pryor, Jr., of the Fresno County Agri- were dug up (table 6), but those in the 
cultural Service, in a field 20 miles away second experiment were allowed to grow 


all treatments interfered with germina- (table 7). 
tion. There was a 60-per cent germination Protection from the treatment gradu- 


in the checks, but only a 5- to 25-per cent — ally lessened until only a few plants were 
germination in treated plots. The soil in — left. Undoubtedly the dichloroethyl ether 


Table 7.—Survival of watermelon plants against wireworm damage following applications of 
dichloroethyl ether at planting time and approximately 16 days later. Downey, Calif., 1940. Plants 
observed for 11 weeks. 





NuMBER OF PLANTS PER PiLot at INpicatep Time Arrer PLANTING 


5 Weeks 7 WEEKS 11 Weeks 
Fiurp OuncrEs QuUARTS . - - - ———_—— 
oF INSECTICIDE OF One Two One Two One Two 
PER 100 GALLONS = SOLUTION Applica- — Applieca- Applica- — Applica- Applica- — Applica- 
or WATER PER Hi tion tions tion tions tion tions 
jl 20 35 6 S 3 6 
10 2 23 38 7 4 ' 3 
20 l 49 66 22 16 11 6 
30 I 79 8S +4 0 25 15 
Check l 21 23 8 14 5 + 











30 


was so diluted and spread by the rain as 
to reduce the effectiveness of the material. 
It is noted that the largest number of 
plants remained in the plot which received 
the heaviest application of dichloroethyl 
ether (30 ounces per 100 gallons of water 
and 1 quart of solution per hill). 

An experiment was carried on with 3 
and 7 ounces per 100 gallons of water and 
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tion for an additional 2 to 3 weeks, after 
which the number of plants remaining 
diminished rapidly. There was not much 
difference in effectiveness between the 
four treatments. 
Summary.—-Dichloroethyl ether, at 10 
and 33 per cent strengths in a dust carrier, 
applied to the seeds or in the soil at the 
time of planting was repellent to wire- 


Table 8.—Survival of watermelon plants against wireworm damage following applications of dichlo- 
roethyl ether at planting time and approximately 3 weeks later. Downey, Calif., 1940. Plants observed 


for 8 weeks. 





Number OF Pants per Hive at INptcarep Time 


ArrerR PLANTING 


870 4 Weeks 5 to 6 WEEKS S WrEKS 
Fivur Ounces QUARTS 
oF INSECTICIDE OF One Two One Two On Two 
PER LOO GALLONS = SOLUTION Applica- — Applica- Applica- — Applica- Applica- — Applica- 
or WATER PER HI. tion tions tion tions tion tions 
April JO Planting 
10 l 8.5 $.2 1.0 1.1 O.s O06 
2 3.2 8.8 :.d 2.4 1.1 iS 
20 l $.7 6 1.8 1.8 9 Ss 
50 l 2.3 4.2 1.0 1.6 ) ) 
Check l t ae 2 l 4 2 
May 2 Planting 
l 5.2 $5 1.8 >. 1.7 a 
6 2 3.8 1.6 1.7 9 1.7 $5 
20 l 4.3 8.5 2.4 6 2.6 3.6 
80 l $4.2 +. 1 2.4 8.5 2.2 >. 4 
Check l 2.9 2.3 1.4 9 Se 7 





three applications at 10-day intervals. 
Some protection was given by the 7- 
ounce treatment but the effect was grad- 
ually lost. 

In another experiment were 
planted on April 30 and treatment was 
made immediately after planting. As a 
result a hard crust formed on the soil, 
through which the sprouting plants had 
difficulty in penetrating. Therefore, in a 
further experiment the treatment was 
made to the hills first and the seeds were 
planted the following day. The results 
from the two are shown in table 8. 

Although the second group of seeds 
were planted 3 days later than the first 
group, they sprouted more quickly. All 
treatments gave some protection from 
wireworm attack, but this protection was 
effective for only about 3 weeks. The 
second application continued the protec- 


seeds 


worms attacking sprouting melon seeds 
and young plants, but was injurious to 
the seeds and plants. When the insecti- 
cide was applied at the time of planting 
in a dilute water solution, sprouting seeds 
and young plants were protected from 
wireworm attack. Protection continued 
for 3 weeks after one application and for 
$ additional weeks after a second applica- 
tion. Too strong a solution injured ger- 
minating seeds. Injury varied in different 
types of soil. 

These experiments, while not conelu- 
sive, show promise in the search for a 
method of protecting melons and possibly 
other crops grown in hills from wireworm 


injury. The dichloroethyl ether acted 
primarily as a repellent against wire- 


worms, but also killed those in the treated 
portion of the soil at the time of applica- 
tion.-12-8-41. 
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Methyl Bromide for the Control of the Serpentine Leaf Miner 
in Gerberas and Notes on the Insect’s Life History 


F.S. Buanton, U.S. Department of Agriculture, Bureau of Entomology and Plant Quarantine 


The transvaal daisy, Gerbera jamesoni 
bolus, has become a very popular flower 
in recent years. This colorful flower with 
its many blending shades is cultivated by 
a number of growers and as time goes on 
will be grown more extensively. There are 
certain diseases, including root knot, 
crown rots, and leaf and stem diseases, 
which sometimes reduce production to a 
large extent. Pests such as the red spider 
mite, the eyclamen mite, the broad mite, 
mealybugs, the onion thrips, the green- 
house thrips, sowbugs, slugs, millipeds, 
spittle bugs, the greenhouse leaf tier, and 
the serpentine leaf miner have likewise 
caused a varying amount of loss to this 
crop. 

The serpentine leaf miner, Agromyza 
pusilla Meig., has caused serious damage 
to almost all gerberas grown in the vicin- 
ity of Babylon, N. Y., and in some in- 
stances has caused a 50-per cent loss of 
the flower harvest. One grower who fumi- 
gated with calcium cyanide at the rate of 
0.125 ounce to 1000 cubic feet suffered 
less loss, whereas another who used this 
fumigant at the rate of 0.25 ounce to 1000 
cubic feet had still less loss. This form of 
fumigation is effective for only the adult 
and must be repeated at least once a 
week when the flies are active. The larger 
dosage is much more effective than the 
smaller but will cause slight foliage injury 
to tender varieties. Some growers think 
the injury too severe and have resorted 
to the use of the smaller dosage. 

In the culture of gerberas in green- 
houses on Long Island nearly all plants 
are dug from May to July, divided, and 
transplanted. During this period certain 
treatments may be performed that could 
not be made at any other time. [t was 
thought that methyl bromide might be 
effective for the control of the leaf miner 
larvae and, therefore, a large series of 
tests were made to determine whether this 
gas could be used effectively. This paper 
reports the results of these tests. 

Lire History or tur Muiner.—-Al- 
though the life history of the insect has 
not been studied in detail for all seasons, 
a number of observations have been made 


Sl 


over a period of years in the greenhouses 
at Babyon. A few of these notes are in- 
cluded here, since the methods of treat- 
ment are somewhat dependent on certain 
phases of the life history. A detailed life 
history was published by Webster & 
Parks (1913). 

In gerberas, as in other plants, the fe- 
male lays the eggs in the upper surface 
of the leaf. The injury from the ovipositor 
gives a white stippled appearance, such 
areas being especially evident in trans- 
mitted light. The eggs are white, oval, and 
approximately 0.25 mm. long. The time 
required for them to hatch depends on 
the temperature. Under summer green- 
house conditions this period is as low as 
5 days. 

Frost (Needham et al. 1928) states that 
this pest seldom makes more than one or 
two mines in a single leaf of nasturtium. 
The writer made similar observations on 
naturtium, but in gerberas found as high 
as 250 mines. As many as 75 full-grown 
larvae have been taken from a single leaf, 
and as many as 50 mines have been ob- 
served in a single leaf of tiger lily. Under 
summer greenhouse conditions the young 
larvae feed ravenously for a period of 6 
to 10 days and then escape through a slit, 
usually on the lower, but occasionally on 
the upper, side of the leaf. Natural pupa- 
tion takes place in the soil. However, 
those larvae coming from the mines on 
the upper surface of the leaf sometimes 
becomes entangled in the pubescence and, 
not being able to free themselves, pupate 
on the upper surface. Under the above 
conditions the adult flies emerge in 11 to 
15 days. The complete life cycle has been 
as short as 27 days, but during the winter 
months the pupal period alone is some- 
times as long as 30 days. When uncon- 
trolled, all stages of this pest are apt to be 
present at all times. 

TREATING TECHNIQUE AND PROCE- 
purE.— Most of the plants were treated in 
a fumigator of 50 cubic feet, which was 
made of wood and not lined with sheet 
metal. This fumigator was equipped with 
thermostatically controlled heat globes 
and a small electric fan. Some tests, how- 
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ever, were made in a room of 750 cubic 
feet. It had no heating facilities but was 
equipped with a small electric fan. 

In the early tests infested gerbera leaves 
were severed from plants and_ placed 
loosely in trays below the fumigant. In 
later tests these leaves were packed 
tightly in the middle of large boxes, con- 
taining over 100 plants to a box. In some 
tests the leaves were removed from the 
plants after the fumigation. In a few tests 


Table 1.—Results of preliminary tests with 
methyl! bromide for serpentine leaf miner control. 
Foliage severed from plants and fumigated at 
70° F. or slightly above. 





OUNCES 
PER 1000 
Hours Cust NUMBER Per CENT 
ExposurRE FEET or Larvae Morvatiry 
0 345 100.0 
$2 $15 100.0 
80 297 99.38 
2.5 28 $23 99.4 
24 629 97.1 
16 156 79.2 
24 244 100.0 
20 284 100.0 
16 518 100.0 
4 12 666 100.0 
8 554 100.0 
t 18 50.0 
6 338 100.0 
12 5 #17 100.0 
t 479 100.0 
($s 17 29.4 
16.5 s 788 100.0 





large boxes of plants were set on top of 
other boxes, thereby pressing the foliage 
in the lower boxes very tightly. Samples of 
infested leaves were taken from both the 
upper and lower boxes after treatment. 
Larval-mortality counts were begun 48 
hours after treatment. 

To test the fumigant on eggs a number 
of potted gerbera plants that were not 
infested were exposed to the adult flies 
for 48 hours. After a great many eggs had 
been laid, some of the plants were left 
untreated and the others were fumigated 
each day until the eggs began to hatch in 
the untreated plants. In addition to these 
tests a large number of the severed leaves 
used in the larval-mortality tests were 
saved and compared with the untreated 
leaves for egg hatch. 

A great many pupae of known age were 
treated. They were placed in small glass 
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dishes and after being subjected to fumi- 
gation were saved in order that data could 
be obtained on their emergence. 

In the early tests from three to six 
plants each of two varieties, White Queen 
and Red Emperor, were used in order to 
obtain some information on the tolerance 
of plants to the treatments. After fumiga- 
tion these were planted according to com- 
mercial practice and were observed period- 
ically for growth response. In about a 
month they were removed and examined 
for injury. In addition to these varieties 
a large number of seedlings originating 
from Red Emperor and White Queen 
were fumigated and planted in an outside 
plot. 

Mortauity or Larvar.—In the pre- 
liminary tests a total of 18 fumigations 
were made with various amounts of 
methyl bromide at durations of 2.5, 4, 12, 
and 16.5 hours. It was found that com- 
plete mortality could be obtained with the 
following dosages per 1000 cubic feet and 
exposure periods: 32 ounces for 2.5 hours, 
12 ounces for 4 hours, and 4 ounces for 
12 hours. 

The results of the preliminary tests are 
summarized in table 1. 

From these preliminary tests it will be 
seen that a number of treatments ap- 
peared to be promising, and therefore 
further tests were conducted using in- 
fested foliage from gerberas of 28 varie- 
ties. These data are summarized in table 
2. Only one larva survived the 5-ounce 


Table 2.—Effect of methyl bromide on serpen- 
tine leaf miner larvae infesting gerbera foliage. 
Foliage severed from plants and fumigated at 
70° F. or slightly above. 





OuNCES Nusw- 
PER NUM- BER OF Per 
Hours 1000 BER OF IN- Num- CENT 
Expo- Cuntc Vari- FESTED BER O! Mor- 


sure Feet etrres Leaves Larvae TALiry 


Git 5,901 100.0 





2.5 32 25 . 

t 12 25 648 6,027 100.0 
12 5 22 585 5,961 99 9° 
= + 25 645 5,602 99.9 

! Four tests were made at the 5-ounce dosage and 5 tests at 


each of the other dosages 

? The fan did not operate during treatment 
dosage for 12 hours and this survival may 
have been due to the fact that the fan did 
not operate during treatment. Only seven 
larvae survived the 4-ounce dosage for 12 
hours. 
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Finally a series of tests was conducted 
in which commercial practices were used. 
The plants were dug and packed upright 
in slatted boxes or crates 1 by 2 by 4 
feet. The foliage protruded beyond the 
tops of the boxes and was packed rather 
tightly when the boxes were stacked on 
each other. The results are presented in 
table 3. It will be seen that there were no 
survivals in any of the treated lots, 
whereas the check lot had only a slight 
mortality, which was due to parasitism. 

Mortauiry or Eaas.—-After the larval 
counts were finished, the leaves were 
saved for a period of 9 or 10 days and were 
then examined for egg hatch. It- was 
realized that this technique had faults, 


Table 3.—Effect of methyl bromide on serpen- 
tine leaf miner larvae infesting gerbera foliage. 
Plants packed in boxes and fumigated at 70° F. 
or slightly above. 





OUNCES 
PER 
Hours 1000 Num- NuM- 
Expo- Cunt BER OF BER OF Per CENT 
SURI Peet Leaves Larvae Morvatiry 
182! 154 100.0 
' 12 oe: oe 
206- O76 100.0 
ih 295 100.0 
12 5 at ses 
91 256 100.0 
Check (no treatment) 55 $30 al 





Bottom box, foliage tuzghtly pac hed 
Top box, foliage loosely packed 
All dead larvae 

iripes Cra ford 


observed were 


parasitized by Derostenus 


since many eggs might have been killed 
through desiccation of the leaves, but it 
was hoped that the procedure would give 
preliminary indications, forming a basis 
for additional tests. The data are given in 
table 4. 

In the treated leaves only one egg 
hatched, and this was probably due to the 
fact that the fan did not operate. In the 
untreated leaves, on the other hand, there 
was consideraple egg hatch. 

Ten days was considered to be a rather 
long period to hold leaves, since even the 
untreated leaves had a tendency to be- 
come withered and dry. It was therefore 
decided to conduct similar tests with 
growing plants. These tests included dos- 
ages of 32, 12, 16, 20 and 5 ounces per 
1000 cubic feet with respective durations 
of 2.75, 4, 4, 4, and 12 hours. From 3 to 
12 plants were included in each treatment 
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Table 4.—Effect of methyl bromide on serpen- 
tine leaf miner eggs in gerbera foliage. Fumigated 
at 70° F. or slightly above. 





OUNCES Num- 


Hours PER 1000 BER OF Num- NuMBER 
Expo- Cust VaRI- BEROF oF EcoGs 
SURE Fret! eries Leaves Hatcuep 
2.5 82 13 130 0 
+ 12 17 170 0 
1° [5 15 290 1? 
z \4 13 140 0 
Check (no treatment) 22 210 826 





1 Two tests were made at each dosage. 
? The fan did not operate during treatment. 


and some tests were repeated as many as 
4 times. There was no egg hatch in any 
of these tests as compared with an esti- 
mated hatch of 6000 eggs in the untreated 
check. 

Mortauity or Pupar.—The only rea- 
son for treating pupae is that, as men- 
tioned above, an occasional larva will not 
be able to fall from the leaf into the soil, 
owing to the pubescence on the leaf, and 
will therefore pupate on the outer surface 
of the leaf. Plants dug from the green- 
house are sometimes held over by growers 
until the soil has been sterilized before 
replanting. These are sometimes packed 
tightly in crates or boxes and stored in a 
cool place for as long as a week. Under 
such conditions numerous larvae some- 
times come from the mines and pupate on 
the leaf. 

Numbers of pupae of known age were 
treated at various times. Gerbera leaves 
infested with last-stage larvae were 
brought into the laboratory and in 1 to 3 


Table 5.—Effect of methyl bromide on serpen- 
tine leaf miner pupae. Fumigated at 70° F. or 
slightly above. 





OUNCES 
PER L000 
Hours Cusic NUMBER Per CENT 
EXPOSURE Fret! or Pupak Morvauity 
2.5 82 137 80.0 
2.75 $2 225 89.0 
12 123 94.0 
t {16 126 99 . 2? 
20 853 99.92 
- 4 115 92.0 
. 15 Q74 96.0 





1 Three tests were made at the 5-ounce dosage, two tests at the 
16- and 20-ounce dosages, and one test at each of the other dos- 
ages 

2 Dead flies found in container. [t is not known whether these 
emerged or whether they were overlooked at the time of treat- 
ment. 
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days the larvae dropped from the leaves 
and pupated. They were collected daily 
and were given the treatment found to be 
the most effective against the larvae. 
The results are shown in table 5. The 
only treatments effective were dosages of 
16 and 20 ounces for 4 hours. 
ToLeRANCE OF GERBERAS TO METHYL 
Bromipe Fumication.—Red Emperor 
was found to be more resistant to methyl 
bromide injury than White Queen. Flow- 
ers were usually injured much less than 
foliage. Thirty-two ounces of fumigant 
for 2.5 hours was too drastic for gerbera 
tolerance, while 12 ounces for 4 hours and 
5 and 4 ounces for 12 hours caused only 
slight foliage injury. With the variety 
White Queen slight root injury sometimes 
resulted from a dosage of 16 ounces for 4 
hours. Many of the treatments, however, 
especially those effective against the lar- 
vae, seemed to stimulate root growth. The 
injury to individual leaves from these 
effective treatments was less than that 
caused by two or three leaf miner larvae. 
Seedlings of about 300 unnamed varie- 
ties mostly of White Queen parentage 
were treated at dosages of 12 and 5 
ounces for 4 hours and 4 ounces for 12 
hours. Some foliage injury was evident 
shortly after treatment, but when the 
plants were set out in the field new leaves 
came up and there were no signs of per- 
manent injury 
Discussion.—-From the data presented 
it appears that methyl bromide may be 
used as an effective treatment for the con- 
trol of the serpentine leaf miner in ger- 
beras. The population of this pest in- 
creases very rapidly. Since methyl bro- 
mide can be used effectively only during 
the transplanting season, the treatment 
should not be considered effective unless a 
99 per cent mortality of eggs, larvae, and 
pupae are obtained. It is true that certain 
precautions must be taken to prevent 
reinfestation after the plants have been 
freed from the larvae. After the plants 
are dug, the soil should be sterilized with 
steam, hot water, or some chemical in 
order to kill any pupae that may be 
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present. The walks in the greenhouse 
should also be treated. Adult flies remain- 
ing in the greenhouse after the plants are 
removed should be killed with some fumi- 
gant before the gerberas are replanted. A 
heavy dosage of cyanide will accomplish 
this. It may be necessary to screen the 
house in order to prevent reinfestation, 
since this pest has a wide host range, in- 
cluding weeds often found near green 

houses. It is best to treat plants soon after 
they are dug, before the larvae have time 
to emerge from the mines and pupate on 
the crowded foliage, since the pupal stage 
seems to be the most resistant. The most 
effective treatment is 1 pound to 1000 
cubic feet for 4 hours. 

Summary.——The eggs of the serpentine 
leaf miner are laid in the upper surface 
of the leaf. These hatch within 5 to 10 
days. The larvae feed for a period of 6 to 
10 days and there are sometimes as many 
as 250 larvae in a single gerbera leaf. 
Natural pupation occurs in the soil but a 
few individuals pupate on the surface of 
the leaf. The pupal period under summer 
greenhouse conditions ranges from 11 to 
15 days. The complete life cycle has been 
as short as 27 days. 

In fumigation tests with methyl bro- 
mide at a temperature of 70° F. or slightly 
above complete larval mortality was ob- 
tained at dosages of 32 ounces to 1000 
cubic feet for 2.5 hours and 12 ounces for 
4 hours, while over 99 per cent mortality 
was obtained at 4 and 5 ounces for 12 
hours. The only survival at the 5-ounce 
dosage occurred when the fan in the fumi- 
gation chamber did not operate. Complete 
egg mortality was obtained at dosages of 
$2 ounces to 1000 cubic feet for 2.75 hours, 
12, 16 and 20 ounces for 4 hours, and 5 
ounces for 12 hours. It appears that ger- 
beras will tolerate a dosage up to 16 
ounces to 1000 cubic feet for 4 hours, but 
with some foliage injury resulting and 
with a slight root injury to the more sus- 
ceptible varieties, and, as mentioned 
above, this dosage should result in prac- 
tically complete control of all stages of the 
leaf miner.— 10-28-41. 
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The Alkaloids of American Hellebore and Their Toxicity 
to the American Cockroach 


E. J. Seirer.e,' I. B. Jouns,'! and C. H. Ricuarpson,? Iowa State College, Ames, Iowa 


American hellebore, Veratrum viride 
Aiton, a liliaceous plant indigenous to 
North America, possesses economic value 
because of the use of its roots and rhi- 
zomes as a crude drug and as the insecti- 
cide, hellebore. This use, however, has 
declined greatly in the last few decades, 
primarily because of the nonuniformity of 
commercially available samples, the lack 
of an efficient method of assay, and the 
scarcity of information on the active com- 
ponents of the plant. Since the drug is 
characterized by several desirable phar- 
macologic properties useful especially in 
the treatment of puerperal eclampsia 
(Bryant 1935), and the insecticide is ef- 
fective against certain insects such as the 
currant and gooseberry worms, .Vematus 
spp., it was apparent that the plant should 
be further examined. The present investi- 
gation was begun with the following pur- 
poses: to examine the procedures for 
chemical assay of the plant, to separate 
the crude, physiologically active mixture 
into its constituents, and to test them for 
toxicity to insects. 

Tue Prospiem or Assay.—-Viehoever 
& Clevenger (1922) made a careful study 
of the methods for determining the total 
alkaloid content of Veratrum viride and of 
the European species, V. album, and 
showed that sodium hydroxide and am- 
monium hydroxide were equally satis- 
factory for liberating the alkaloids from 
the drug for extraction. In the experi- 
ments here undertaken it was noted, how- 
ever, that treatment with these solutions 
made the drug somewhat glutinous and 
caused formation of emulsions during the 
subsequent acetic acid extractions. Sub- 
stitution of a calcium hydroxide suspen- 
sion as the alkalizing agent and a revision 
of extraction procedure overcame these 
difficulties. The modified assay procedure 
follows: 

To a 10.0-g. sample of crude drug ground to 40- 
mesh add 150 ce. of chloroform-ether mixture (equal 
parts by volume), and allow to stand 10 minutes. 
Then add 1 g. powdered calcium hydroxide and 10 
ce. water and allow to stand 1 hour with frequent 
agitation. Filter, and wash with chloroform-ether 
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mixture until the washings give no precipitate with 
Mayer's reagent; about 50 cc. of solvent in 4 por- 
tions is sufficient. Combine filtrate and washings in 
a flask containing 0.5 g. powdered magnesium oxide. 
Shake thoroughly, filter into a separatory funnel 
and wash the magnesia with more solvent. Extract 
the filtrate with three 20-ce. portions of 10 per cent 
acetic acid, and then with 10-cc. portions until the 
last gives no precipitate with Mayer’s reagent. 
Make the acid extract alkaline with concentrated 
ammonium hydroxide, and extract with three 20-cc. 
portions of chloroform-ether, and then with 10-ce. 
portions until a few drops of the alkaline solution, on 
acidification with acetic acid, give no precipitate 
with Mayer's reagent. Combine the extracts in a 
tared flask and evaporate off the solvent under a 
current of air at 80° C. 


In the earlier work it was observed that 
the second chloroform-ether extract and 
the residual total alkaloids after removal 
of solvent were more or less amber-colored 
and hence contained impurities. There- 
fore a study was made on a proprietary 
sample of the powdered drug to modify 
the above-described procedure so as to 
eliminate these impurities. The second 
organic-solvent extraction was made in 
part of these tests with ether first, fol- 
lowed by chloroform; in part with chloro- 
form first, followed by ether; and in the 
balance with the solvent mixture. In those 
tests involving a succession of solvents the 
first was used until the last extract gave 
no alkaloid test with Mayer’s reagent, 
and then the second solvent was used. 
The results of these tests, presented in 
tables 1 to 3, show that chloroform alone 
extracts as great an amount of material 
as does the chloroform-ether mixture, 
1.58 and 1.55 per cent, respectively. The 
amounts of alkaloids extracted by the in- 
dividual solvents, when ether was used 
first followed by chloroform, were some- 
what erratic, but the totals extracted 
were quite consistent, with a mean of 1.31 
per cent. The residues thus obtained from 
the ether extractions were practically 
colorless. It is therefore evident that the 
latter procedure, which showed a mean 
alkaloid content of 1.31 per cent, was as 
effective in the extraction of alkaloids as 
the other two procedures which separated 
1.55 and 1.58 per cent of the plant mate- 
rial. The conclusion to be drawn from this 
fact is that the other 0.2 to 0.3 per cent 
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Table 1.—Percentages of alkaloids extracted 
with chloroform-ether mixture in the second 
extraction. 





PERCENTAGE ALKALOIDS 
SuBSAMPLE No. EXTRACTED 


5 1.39 
7 1.53 
9 1.59 
id 1.71 
15 1.41 
16 1.62 
17 1.60 
18 1.56 
Mean 1.55 





extracted by these two procedures con- 
sisted of impurities nonalkaloidal in na- 
ture. 

It has been shown by several investiga- 
tors that the total alkaloid content of the 
Veratrum spp. is not a measure of either 
the therapeutic or the toxic value of the 
plants and hence numerous attempts have 
been made to devise biological assay 
methods for them. The earlier bioassays 
depended on the lethal doses of pharma- 
ceutical preparations of the drug for such 
animals as frogs (Houghton & Hamilton 
1905; Pilcher 1917), white mice (Rowe 
1925; Swanson & Hargreaves 1928, 1930) 
and guinea pigs (Githens & Vanderkleed 
1910; Pittenger 1923). More recent meth- 
ods have rested on physiological bases, 
Christensen & McLean (1936, 1939) de- 
termining the minimum emetic dose for 
pigeons, and Viehoever & Cohen (1939a, 
b) using as their criterion of effect the 
pigeons, and Viehoever & Cohen (1939) 
using as their criterion of effect the 
changes in swimming characteristics pro- 
duced by the drug on the small, transpar- 
ent crustacean, Daphnia magna. No assay 


Table 2.—Percentages of alkaloids extracted 
with ether and then chloroform in the second 
extraction. 





Sus- PERCENTAGE ALKALOIDS EXTRACTED 
SAMPLE - 

No. Ether Chloroform Total 
1 0.838 0.48 1.26 
2 0.73 0.55 1.28 
3 0.87 0.389 1.26 
4 0.93 0.37 1.30 
6 0.74 0.54 1.28 
Ss 0.74 0.54 1.28 
11 0.60 0.79 1.39 
12 0.68 0.80 1.4 
Mean 0.76 0.55 1.31 





method has yet been worked out to eval- 
uate the activity of the plant against in- 
sects. 

However, Fisher (1940) applied the 
modified assay procedure described above 
to two commercial samples of Veratrum 
viride, using chloroform-ether and also 
ether followed by chloroform in the sec- 
ond extraction. From the first procedure 
he obtained “total alkaloids” and from 
the second “ether-soluble alkaloids” and 
“ether-insoluble alkaloids.” These three 
fractions from each of the two samples he 
tested in baits on the American cockroach, 
Periplaneta americana (L.), and showed 
that the “ether-soluble alkaloid” fraction 
contained most, if not all, of the toxic al- 
kaloids, and that the ratio of the amount 
of “ether-soluble” to “total alkaloids” 
was similar in both samples to the ratio 
of the median lethal doses of these frac- 
tions. Fisher also showed that, whereas 
the total alkaoid contents of the two sam- 
ples were nearly equal, the toxicities of the 
“total alkaloids” were statistically differ- 
ent. This corroborates against insects 
previous work on vertebrates which indi- 
cated that biological and chemical assays 
could not be directly correlated. 

Table 3.—Percentages of alkaloids extracted 


with chloroform and then ether in the second 
extraction. 





Sun- PERCENTAGE ALKALOIDS ExTrRaAcTED 
SAMPLE - - - 
No. Chloroform Ether Total 
13 1.56 0.02 1.58 
14 1.57 0.02 1.59 
Mean 1.56 0.02 1.58 





The chemical assay method outlined 
above gives a more nearly accurate evalu- 
ation of the true alkaloid content of the 
plant than other methods that have been 
described. The results of these assays, 
however, cannot be considered a measure 
of the biological effectiveness of the drug. 
The chemical studies described below 
show that there can be a great variation 
in the ratio of the toxic to the nontoxic 
alkaloids in the plant. 

EARLIER CHEMICAL STUDIES OF THE 
ALKALOIbs.——-The first recorded chemical 
investigation of Veratrum viride is that by 
Worthington (1838), who concluded from 
color and precipitation tests that vera- 
trine was present in the plant. Veratrine 
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had previously been prepared from saba- 
dilla seeds (Schoenocaulon officinale Gray) 
by Pelletier & Caventou (1820) in 1820. 
The presence of jervine in V. viride was 
first suggested by Seattergood (1862) and 
was later proved by crystallization of the 
alkaloid by Mitchell (1874). Jervine was 
first isolated in crystalline form from V. 
album by Simon (1837). The most impor- 
tant study of V. viride, and also the most 
recent, was that of Wright (1879). He 
isolated from the plant three alkaloids, 
jervine, pseudojervine and rubijervine, 
the latter two discovered by Wright & 
Luff (1879) to be components of V. album. 
Lissauer (1920) showed that none of these 
alkaloids was physiologically active on 
vertebrates. Up to the time of the present 
investigation these three alkaloids were 
the only ones that had been isolated from 
WV’. viride. 

Subsequent work on Veratrum album 
has led to the isolation of other new al- 
kaloids. Salzberger (1890) crystallized 
protoveratrine from it in 1890 and also 
discovered  protoveratridine. Protovera- 
trine was shown by Eden (1892) to be 
physiologically active and toxic to verte- 
brates. In 1937-38 Poethke (1937a, 1937b, 
1938a) isolated all these alkaloids from 
V. album and discovered another new one, 
germerine, which was shown by Haas 
(1938) to be toxic to vertebrates and to 
resemble protoveratrine qualitatively in 
its physiological action. Poethke (1937b) 
studied the interrelationships of the al- 
kaloids and found that germerine on par- 
tial hydrolysis yielded protoveratridine 
and /-methylethylglycolic acid and that 
protoveratridine on hydrolysis yielded the 
base, germine, and /-methylethylacetic 
acid. 

In the present study the crude alkaloid 
mixture from Veratrum viride was investi- 
gated with a view to separation into its 
components. The material used was the 
crude drug as obtained from wholesale 
drug supply houses and was ground in a 
Wiley mill to pass a 20-mesh screen. Dur- 
ing these separations many of the frac- 
tions obtained were tested for toxicity to 
the American cockroach,  Periplaneta 
americana (L.), by the method described 
in the next section, the progress of con- 
centration of the toxic constituents thus 
being followed biologically. 

SEPARATION OF CrupE FRactTIoNs._-A 
solution of 175 g. of tartaric acid in 5.15 
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kg. of water was mixed with 5.47 kg. of 
the ground drug. The wet drug was ex- 
tracted with ether for 4 days in a continu- 
ous extractor. The resulting red-brown 
ether extract contained much oily mate- 
rial but no alkaloids. The residual crude 
drug was then dried in air, made alkaline 
with an aqueous suspension of calcium 
hydroxide, and extracted with ether for 6 
days. During the extraction there sepa- 
rated on the sides of the reservoir a gray 
solid A, which weighed 47.5 g. The study 
of the filtrate L is described below. 

Precipitate A was dissolved in 250 ce. 
of 10 per cent acetic acid, the solution was 
filtered from a slight amount of insoluble 
residue, and further purified by extraction 
with ether and chloroform. Part of this 
solution, B, was alkalized with ammonium 
hydroxide and the precipitated, impure 
alkaloids were filtered off. The balance of 
the alkaloids was extracted from the fil- 
trate by chloroform and was returned to 
acid solution by extraction with acetic 
acid. The precipitated alkaloids were re- 
dissolved in 10 per cent acetic acid and 
filtered, and the acid solutions were com- 
bined. To them was added a freshly pre- 
pared solution of 15 g. of metaphosphoric 
acid in 50 ce. of water and the flocculent 
precipitate C was filtered off. The filtrate 
from C was made faintly alkaline with 
ammonium hydroxide, an amorphous pre- 
cipitate D forming which weighed 1.47 
g. and was slightly toxic. The filtrate 
from D was made strongly alkaline with 
ammonium hydroxide, a further precipi- 
tate E forming which weighed 0.158 g. 
and was toxic. The filtrate F from FE was 
nontoxic. 

The metaphosphate precipitate C was 
suspended in dilute ammonium hydroxide 
to release the alkaloids from their com- 
pounds and the alkaloids were extracted 
with chloroform. This chloroform solu- 
tion was concentrated to one-third its 
volume and was diluted with an equal 
volume of ether, whereupon 6.8 g. of a 
white, crystalline, precipitate @ separated, 
which proved to be jervine. The chloro- 
form-ether filtrate from @ was extracted 
with two 25-ce. portions of 10 per cent 
acetic acid which removed part of the al- 
kaloids. This acid solution was made al- 
kaline with ammonium hydroxide, the 
resulting precipitate was filtered off and 
dissolved in chloroform and to the chloro- 
form solution was added a chloroform 
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extract from the alkaline filtrate. This 
combined solution was diluted with 2 vol- 
ums of ether, a crystalline precipitate H 
forming which weighed 2.24 g., was non- 
toxic, and was found to be pseudojervine. 
On further standing there separated more 
crystalline material J which weighed 3.9 
g., was nontoxic, and proved to be jervine. 
The filtrate from G, partially extracted 
with acetic acid, was further extracted 
with this acid and the acid extract was 
alkalized with ammonium hydroxide; the 
resulting precipitate A weighed 1.0 g., 
was nontoxic, and proved to be jervine. 

The ether filtrate from A, designated 
L, toxic to the American cockroach, was 
concentrated in a vacuum to remove the 
solvent, the residue was taken up in chlo- 
roform and the alkaloids were extracted 
with 10 per cent acetic acid. The acid ex- 
tract was treated with an excess of freshly 
prepared metaphosphoric acid solution, 
and the insoluble alkaloid metaphosphate 
was filtered off. Since this precipitate 
yielded nontoxic alkaloids (see C above) 
it was worked up no further. The filtrate 
from the metaphosphate was made alka- 
line with ammonium hydroxide yielding 
19.9 g. of precipitate M, which was toxic. 
In another experiment this fraction, M’, 
weighed 15.9 g. 

The balance of the acid solution B was 
alkalized with ammonium hydroxide and 
the resulting precipitate, 9.6 g., was fil- 
tered off. This was not investigated 
further since fractions thus obtained pre- 
viously had consisted predominantly of 
nontoxic alkaloids. The filtrate was ex- 
tracted with chloroform, the chloroform 
extract concentrated to 40 cc. and allowed 
to stand for 2 weeks. There separated out 
slowly 0.25 g. of crystalline material .V, 
which was found to be germine. 

Fractions G, J, K.— All these fractions 
were proved to be jervine, CogH 3;O3N. 
They were purified by recrystallization 
either from hot aqueous methyl alcoholic 
acetic acid by neutralization with ammo- 
nium hydroxide or from boiling methanol 
by dilution with water. The recrystallized 
product formed needle-like crystals, m. p. 
241-243° C. with decomposition,' after 
previously darkening above 200° C.; 


1 All melting points were taken in a micro-melting point appa- 
ratus equipped with a microscope for observation. The tempera- 
ture was raised rapidly to about 30° below the expected melting 
point, after which the rate of heating was lowered to about 3 
per minute. The alkaloids and their derivatives with but few 
exceptions melt with decomposition or decompose before melt- 
ing. 
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[a]p—158.5° (ethanol, c=0.99) — for 
anhydrous alkaloid; [a]/jp—160.1° (10 
per cent acetic acid, c=0.75) for anhy- 
drous alkaloid. Poethke (1938a) reports for 
jervine m. p. 243-244° C. (corr.) with de- 
composition; — [a], — 154.5 (ethanol), 
— 167.6° (chloroform); and Saito et al. 
(1936) give m. p. 243.5-244.5° C.; [a]p 
— 150° (ethanol). 

Jervine forms a hydrochloride, m. p. 
300-302° C. with decomposition, and a 
nitroso derivative, m. p., after 3 reerys- 
tallizations from dilute ethanol, 250 
254° C. with decomposition. Poethke 
(1938a) gives for nitrosojervine m. p. 
246-247° C. (corr.) with decomposition, 
and Saito et al. (1936) give 251-252° C. 
with decomposition. Jervine hydroiodide 
was prepared by treatment of a solution 
of jervine in dilute acetic acid with po- 
tassium iodide solution. The resulting 
amorphous precipitate was recrystallized 
from a large volume of methanol on addi- 
tion of water. Its m. p. was 288 290° C, 
with much decomposition. Salzberger 
(1890) in an attempted preparation of jer- 
vine methiodide obtained a compound 
melting at 275° C. which he said was jer- 
vine hydroiodide. 

Jervine picrate, which has not been pre- 
viously described, was prepared from 200 
mg. of jervine in dilute acetic acid by ad- 
dition of excess picric acid solution. The 
amorphous product was dried, dissolved 
in the least amount of acetone necessary 
for solution and crystallized by addition 
of peroxide-free ether. The yellow, crystal- 
line product, weighing 187 mg., darkened 
above 210° C. and charred without melt- 
ing at 274-284° C. Analysis gave N, 8.60, 
8.60; calculated for CopHs-OgN -CyH,ONs,: 
N, 8.74 per cent. 

Fraction H.— This fraction was reerys- 
tallized 3 times by solution in 10 per cent 
acetic acid, addition of methanol and 
neutralization with dilute ammonium 
hydroxide. The recrystallized product 
appeared in the form of colorless plate- 
lets, darkening above 280° C. and melt- 
ing at 298-300° C. with decomposition. 
It was pseudojervine, CoH j0O.N, which 
melts according to Poethke (1988a) at 
304-305.5° (corr.) with decomposi- 
tion. The pure alkaloid was only slightly 
soluble in chloroform or absolute ethanol 
but was much more soluble in a mixture 
of the two solvents. [a]pj-133.4° (1:3 
ethanol-chloroform, ¢ = 0.48); [a])j-132.5 
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(1:6 ethanol-chloroform, ¢=0.58); [al} 
133.1° (10 per cent acetic acid, ¢=0.74). 
Poethke (1938) gives [a]j-139° (7:48 
ethanol-chloroform). 

Fraction M.—A 1-g. portion of this 
fraction was dissolved in 1 ce. of 10 per 
cent acetic acid, diluted with water to 4 
cc. and treated with a solution of potas- 
sium nitrite to separate out through their 
insoluble nitroso derivatives any second- 
ary amine alkaloids, such as jervine, pre- 
sent in the fraction. A dark brown, sticky 
precipitate was formed which weighed 
when dry 0.65 g. The filtrate from this 
precipitate was made alkaline with am- 
monium hydroxide and extracted with 
ether. Evaporation of the solvent left a 
slightly colored residue P amounting to 
about 0.09 g. This residue was extracted 
with hot benzene leaving a small amount 
undissolved. This undissolved material 
was washed with alcohol and then crystal- 
lized twice by solution in dilute alcoholic 
acetic acid and precipitation with ammo- 
nium hydroxide. Dendritic crystals were 
obtained which darkened above 250° C, 
and charred at 265-270° C. The picrate, 
prepared by addition of picric acid solu- 
tion to a dilute acetic acid solution of the 
alkaloid, reerystallized to large rhombs 
above 220° C. and melted and boiled away 
at 245-252° C. with decomposition. The 
alkaloid appeared to be protoveratridine, 
CyB ywOoN, which melts according to 
Poethke (1937b) at 266-267° C. with de- 
composition ; picrate, decomposing at 244 
246° C. without melting completely. 

Fraction M’.--A 1-g. portion of this 
fraction was dissolved in dilute hydro- 
chlorie acid, diluted to 30 ce., 3 ec. of 
aleohol was added, the solution was 
heated to boiling and several drops of 70 
per cent perchloric acid were added. A 
brown precipitate of perchlorate weighing 
0.37 g. was formed. This was suspended 
in dilute ammonium hydroxide and ex- 
tracted with ether, the residue after re- 
moval of the ether was dissolved in dilute 
acetic acid, the solution was alkalized 
with ammonium hydroxide and extracted 
with ether. Evaporation of the ether left 
0.29 g. of residue which was taken up in 
dilute acetic acid; the solution was made 
alkaline with ammonium hydroxide and 
the resulting precipitate was filtered off. 
The precipitate was dissolved in alcohol 
and dilute acetic acid, and the alcohol 
was evaporated off under vacuum, where- 


upon much of the coloring matter sepa- 
rated out. The supernatant liquid was 
poured off, made alkaline with ammonium 
hydroxide and extracted with ether. Re- 
moval of the ether left a residue weighing 
0.18 g. This was recrystallized twice from 
hot, dilute alcohol, forming about 10 mg. 
of needle-like crystals which melted at 
239-243° C. with slight decomposition. 
The hydroiodide was prepared, recrystal- 
lized from acetone by dilution with ether, 
forming rosettes of colorless crystals; 
m. p. 269-273° C. with decomposition. 
This alkaloid was rubijervine, C2¢HO.N 
Poethke (1938a) gives for rubijervine m. 
p. 239-240° C. with decomposition; hy- 
droiodide, m. p. 261—262° C. 

Two grams of fraction M’ was dissolved 
in 1:1 hydrochloric acid and the solution 
was diluted to 250 ec., placed in a continu- 
ous extractor and extracted with chloro- 
form. Nine successive portions of extract 
were collected which contained only small 
amounts of alkaloids. The acid solution 
was then neutralized by successive por- 
tions of ammonium hydroxide, during 
which time the chloroform extraction was 
continued. While the solution remained 
acidic, negligible amounts of alkaloid were 
extracted but extracts obtained when the 
solution was first slightly and_ then 
strongly alkaline contained considerably 
more alkaloidal material. On standing 
they yielded crystalline products which 
were identical with fraction NV. 

Fraction V.—This fraction, weighing 
0.25 g., was recrystallized from a concen- 
trated solution im methanol, forming 
large rhombs and cubes which melted 
partially at 170-175° C., darkened and 
resolidified in part above 190° C. and 
melted with decomposition at 215—227° C. 

Poethke (1937b) observed that germine 
sintered between 160 and 170° C. and 
melted about 220° C. The product from 
fractions M and N was observed to be 
soluble in chloroform, methanol, ethanol, 
acetone and water, and somewhat in 
ether. It crystallized from methanol with 
varying amounts of solvent of crystalliza- 
tion, the loss in weight on drying varying 
in 13 tests from 10.06 to 12.76 per cent. 
Poethke found that germine crystallized 
from methanol lost 13.34 and 12.65 per 
cent of its weight on drying. [a]p 23.1° 
(10 per cent acetic acid, e=1.13); [alp 
20.0° (10 per cent acetic acid, c=1.10). 
Poethke gives [a]j 21.1° (dilute acetic 
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acid) for germine. From the observations 
of melting point characteristics, solubili- 
ties, solvent of crystallization and optical 
rotatory power, it was concluded that the 
product here obtained was the germine of 
Poethke. However, microanalytical data 
did not give as close checks of the theore- 
tical formula established by him as were 
desired. These results are shown in table 4 
which includes the data of Poethke (1937b) 
and data obtained in parallel analyses of 
the alkaloid cevine, Co;HgOsN also.' As 
a positive check on the accuracy of the 
analyses alternate samples were run on 
carefully purified hippuric acid. 
Conclusions might be drawn from these 
analyses that the formula for germine, 


Table 4.—Microanalytical data for germine 
and cevine, dried to constant weight at 110° C. 
over P.O,,. 





PER Per PER 
ComPpouND CentC CentH Cent N 
Calculated for germine, 
CopGHgQOAN 62.99 8.34 2.838 
Found 63.53 8.78 3.16 
63.74 8.76 8.09 
63.39 8.60 3.18 
63.40 8.68 3.08 
Mean 63.51 8.69 3.13 
Found by Poethke 63.08 8.55 3.07 
62.96 8.52 
Calculated for cevine, 
CaeHgON 68.61 8.51 2.75 
Found 63.45 8.50 2.79 
63.55 8.68 





CosHyOsN, given by Poethke is errone- 
ous, or that the compound isolated from 
Veratrum viride in these experiments is 
different from Poethke’s germine from V. 
album, despite their similarities in phys- 
ical properties. A careful study of Poeth- 
ke’s paper (1937b) on germine and the 
related alkaloids, protoveratridine and 
germerine, however, showed that that 
author has ample support for his sug- 
gested empirical formulas for those al- 
kaloids. Furthermore, there is consider- 
able likelihood of the same alkaloidal unit 
being present in two such closely related 
species as V. viride and V. album, in 
which case the compound here isolated 
would be identical with Poethke’s ger- 
mine. There is equal likelihood of two dis- 
tinct, though similar, alkaloidal units be- 


! The sample of cevine on which these experiments were made 
was very kindly supplied by Dr. L. C. Craig of the Rockefeller 
Institute for Medical Research. 
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ing present in these species, the physical 
properties of the two being indistinguish- 
able but the chemical formulas being 
somewhat different. For lack of definite 
proof on this point it is assumed that the 
alkaloid here isolated is identical with 
Poethke’s germine. 

COMPARISON OF GERMINE AND CEVINE. 

The formula of germine, CogHyOsN, 
is similar to that of cevine, CorHgOsN, 
which is the basic hydrolysis product 
of cevadine and veratridine from com- 
mercial veratrine, prepared from sabadilla 
seeds. Poethke (1937b) first called atten- 
tion to this similarity and pointed out 
further the agreements and disagreements 
in other properties of the two alkaloids, 
from which it is evident that the two al- 
kaloids are very similar. 

The possibility that cevine might be the 
methyl ether of germine lacks support 
for Macbeth & Robinson (1922) found no 
methoxyl in cevine. A further supposition 
of homology is possible. Should homology 
exist, the problem of the structure of 
germine, and hence of the highly toxic 
alkaloid, germerine, would be greatly sim- 
plified, for the structure of cevine is being 
elucidated by Jacobs & Craig (1937a, 
1937b, 1938a, 1938b), and Craig & Jacobs 
(1939a, 1939b, 1940). The supposition of 
homology is partially discounted by the 
fact that cevine on treatment with alco- 
holic potassium hydroxide forms crystal- 
line potassium cevine while germine on 
similar treatment forms no precipitate. It 
was felt that further comparisons might 
be made between the chemical reactivities 
of cevine and germine in order to shed 
light on the possible relationship between 
these alkaloids. To this end hydrogenation 
experiments were carried out on the two 
alkaloids. 

The hydrogenation experiments were 
made on 16- to 51-mg. samples in an ap- 
paratus devised for the purpose (Johns 
& Seiferle 1941). The catalysts were 
Raney’s nickel and the platinum oxide of 
Adams & Shriner. 

Cevine was hydrogenated in methanol 
and in glacial acetic acid solution with the 
platinum oxide catalyst, two atoms of 
hydrogen being absorbed in 24 hours. The 
product was isolated and recrystallized 
from a concentrated solution in methanol. 
The resulting crystals melted between 173 
and 185° C., crystallized in part between 
195 and 205°, started to decompose and 
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effervesce at 223°, crystallized in part 
again and finally melted at 260-262° C.; 
lalj}—17.0°, —14.1° (methanol, ¢=2.34, 
2.27). Analysis: C, 63.10; H, 8.94; calcu- 
lated for Co7HgOsN : C, 63.36; H, 8.87 per 
cent. Jacobs & Craig (1938b) had been 
unable to hydrogenate cevine with the 
platinum oxide catalyst but they did 
succeed in obtaining the absorption of one 
mole of hydrogen with Raney nickel. They 
isolated the product, Cs;H,yOsN, which 
softened with effervescence at 220° C. due 
to loss of solvent, but resolidified and 
then melted at 263 -265° C.; |al??—8° 
(methanol). 

Numerous attempts were made to hy- 
drogenate the germine obtained above, 
all without success. The trials were made 
with Raney’s nickel catalyst in methanol 
and with the platinum oxide catalyst in 
ethanol and in glacial acetic acid. It thus 
appeared that cevine and germine are dis- 
tinctly different in their reactivities to- 
ward hydrogenation. 

DiscUSSION OF THE CHEMICAL STUDIES. 

The experimental work here undertaken 
showed that the predominant alkaloids of 
Veratrum viride were jervine and pseudo- 
jervine. Jervine was obtained as about 17 
per cent and pseudojervine as about 3.3 
per cent of the total crude alkaloid frac- 
tion. Rubijervine was also obtained but 
in extremely small quantities. These 
alkaloids had been shown by Lissauer 
(1920) to be nontoxic to vertebrates. In 
addition, protoveratridine and germine 
were here isolated from V. viride for the 
first time. The former was obtained in 
quite small amounts and the latter was 
crystallized in amounts equivalent to 
about 1 per cent of the total alkaloids. 
Both of these alkaloids had been shown 
by Poethke (1937b) to be hydrolysis 
products of the toxic alkaloid, germerine. 

Although no germerine or protovera- 
trine, toxic and predominant alkaloids of 
Veratrum album, were obtained in these 
experiments the presence in V. viride of 
some toxic alkaloid such as these is defi- 
nitely indicated, especially by the sepa- 
ration of highly toxic crude alkaloid frac- 
tions. This toxicity might have been due 
originally to germerine or protoveratrine 
or both and these alkaloids, since they 
are rather unstable to hydrolytic agents, 
may have been eventually partly de- 
graded even by the mild treatments em- 
ployed in these investigations. In the case 


of protoveratrine this would be a quite 
plausible explanation, for this alkaloid is 
readily hydrolyzed and Poethke was un- 
able to crystallize its basic hydrolysis 
product. However, were germerine also 
present in considerable amount the in- 
ability to crystallize it or its partial hy- 
drolysis product, protoveratridine, in ap- 
preciable amounts is not understood. 

A somewhat similar experience was 
reported by Poethke (1938b) in his ex- 
amination of the amorphous alkaloid frac- 
tion from V. album. From this fraction, 
which amounted to 50 per cent of the total 
alkaloids, he was unable to isolate a crys- 
talline product, but on hydrolysis he ob- 
tained 40 per cent of germine. That this 
germine had come from hydrolysis of 
germerine or protoveratridine Poethke 
held to be highly improbable because of 
the relatively ready crystallizability of 
these two alkaloids. 

ToxtcoLoeicaL EXPpERIMENTS.—The 
toxic properties of many fractions sepa- 
rated during this investigation, including 
those from which protoveratridine and 
germine were obtained, as well as some of 
the pure alkaloids isolated, were tested 
by microinjection of their solutions into 
the American cockroach, Pertplaneta 
americana (L.). In this way the progress 
of the fractionation procedures and the 
concentration of the toxic components by 
these procedures were followed biologi- 
ally. 

Metnop.—The method of injecting 
solutions into the American cockroach 
used in these experiments was somewhat 
modified from that described by Camp- 
bell (19382) and modified by Yeager et al. 
(1932). The injection needle, its tip 
beveled on a fine carborundum stone to 
facilitate penetration of the insect cutic- 
ula, was attached with a short piece of 
rubber tubing to a horizontally clamped 
(0.1-cce. glass pipette calibrated in 0.01-ce. 
divisions. The volume expelled was meas- 
ured to the nearest 0.001 cc. by dividing 
the pipette divisions into 10 equal parts. 
The calibrated pipette was attached by a 
long piece of rubber tubing to a glass 
mouthpiece, and injection was made by 
oral pressure. 

The injections were made through the 
coxa-femur conjunctiva of the left hind 
leg, the insect being held ventral side 
uppermost, and the needle being inserted 
cephalad along the coxa. After the iniec- 
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Table 5.—Results of toxicological tests on the 
American cockroach of alkaloidal fractions ob- 
tained in the separation procedures. 





No. 


Dos- Insects No. 
AGE In-  __Lnsects 


Orner Errects 


Fraction Mo./G. secten Kitiep 


Total alka- 
loids from 
assay hrs. 

Precipitate D 0.044 10 l 7 knocked down; 3 

partially paralyzed; 

death in less than 96 


0.044 6 6 All knocked down; 
death in less than 96 


Irs. 
Precipitate FE 0.044 6 5 All knocked down; 
death in 24 hrs. 


Aqueous fil- ! 6 0 1 knocked down. 
trate F 
Precipitate G, 0.044 ti 0 No effect. 
crude jer- 
vine 
Precipitate 7, 0.044 6 0 No effect. 
crude pseu- 
dojervine 
Precipitate J, 0.044 6 0 No effect 
jervine 
Precipitate 0.044 6 0 No effect. 
K, jervine 
Ether filtrate 2 6 6 All knocked down; 4 
L dead in less than 72 
hrs., 2 in 149 hrs. 

Fraction M 0.5 3 3 All knocked down; 
death in less than 19 
hrs 

Fraction M OOF S 8 All knocked down; 
death in less than 72 
ITs. 

Fraction M 0.033 8 $ All knocked down; 
death in less than 72 
irs. 

Fraction M 0.022 Ss 2 All knocked down; 2 
deaths in 5 days. 

Fraction M 0.011 8 0 All strongly agitated. 

Fraction M 0.0044 ‘ 6 All knocked down; up 
in 2 hrs. 

Residue P 0.04 4 $ All knocked down; 
death in 72 hrs. 

Residue P 0.022 4 $3 All knocked down; 
death in 48 hrs. 

Residue P 0.0044 4 0 All knocked down; 2 


up in 2 hrs. 





1 This filtrate was injected without further treatment 

2 Solvent evaporated from 1 cc. of filtrate, residue allowed to 
stand with dilute acetic acid, and decanted acid solution injected 
after partial neutralization. 


tion each insect was retained for observa- 
tion in an individual, small, wire-screen 
cage and was supplied with food and water 
continually until death or termination of 
the experiment. The criterion of death was 
failure to respond to pinching of the tarsi, 
antennae and cerci. Before injection the 
insect was weighed to the nearest 0.01 g. 
and the volume of solution to be injected 
was calculated at the rate of 0.05 cc. per 
0.9 g. of body weight of the roach. Knowl- 
edge of the concentration of the solutions 
injected permitted calculation of the 


weight of fraction injected in mg. per g. 
of body weight. 

The solutions of the alkaloid fractions 
were made up by weighing the samples to 
the nearest 0.002 mg., dissolving them in 
small volumes of 10 per cent acetic acid, 
nearly neutralizing with ammonium hy- 
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droxide with methyl red as indicator, and 
diluting to volume with distilled water. 
Control insects injected throughout the 
course of the experiments with a solution 
of acetic acid nearly neutralized with 
ammonium hydroxide showed no injurious 
effects beyond a temporary lameness in 
the injected leg. Equal numbers of males 
and females were used throughout to 
equalize possible sex differences in reac- 
tion. 

Resutts AND Discussion.-The data 
obtained in the injection tests with the 
alkaloid fractions obtained by the sepa- 
ration procedures are given in table 5. 
It is evident that the toxicity of the crude 
alkaloid mixture can be traced through a 
series of separations and found to reside 
chiefly in one or two individual fractions 
at the end of the series. The data on frac- 
tions M and P are of interest since they 
show how the procedures employed pro- 
duced a concentration of the toxic com- 
ponents. The median lethal dose of M 
for the roach lay at about 0.033 mg. per 
g., while that of the concentrate, P, lay 
between 0.022 and 0.0044 mg. per g. 
From fraction P a small amount of the 
alkaloid, protoveratridine, was crystal- 
lized. This alkaloid had been shown by 
Poethke (1937b) to be the partial hydroly- 
sis product of germerine, highly toxic to 
vertebrate animals. 

In table 6 are shown 


the data from 


Table 6.—Effect on the American cockroach of 
varying doses of fraction M’, germine and cevine. 





No 
Dos- INSECTS No 
MATERIAL AGE In INsecTs 
Testep Me. G.secteo Kittep Ornen Errects 
Fraction M’ 0.044 4 ‘ All knocked down; 
death in 48 hra. 
Fraction M’ 0.022 ‘ 4 All knocked down: 
death in 72 hrs 
Fraction M 0.016 8 7 All knocked down; 
death in 72 hrs 
Fraction M’ 0.011 16 7 All knocked down; 
death in 96 hrs. 
Fraction M’' 0.0044 8 1 All knocked down; 1 
death in 5 days 
Germine 0.66 7 7 All knocked down; 
death in 96 hrs 
Germine 0.44 16 10 13 knocked down; 
death in 96 hrs. 
Germine 0.264 16 7 It knocked down; 
death in 6 days 
Germine 0.176 8 2 2 knocked down; 
death in 48 hrs 
Germine 0.044 rt 0 No effect 
Cevine 0.176 s 8 All knocked down; 
death in 5 days. 
Cevine 0.088 12 6 9 knocked down; 5 of 
dead were males; 
death in 72 hrs. 
Cevine 0.066 s ‘ 7 knocked down; 
death in 72 hrs. 
Cevine 0.044 4 1 2 knocked down; 


death in 7 days. 
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toxicological tests on fraction M’, ger- 
mine and cevine. Fraction M’ was more 
toxic than the similar fraction M obtained 
in an earlier experiment by the same 
procedure, its median lethal dose being 
about 0.011 mg. per g. The toxicities of 
germine, which was isolated from fraction 
M’, and of cevine were compared since a 
chemical comparison of the two alkaloids 
had also been made. Germine, its median 
lethal dose about 0.26 mg. per g., was less 
toxic than cevine whose median lethal 
dose was about 0.088 mg. per g., and much 
less toxic than fraction WM’. Germine had 
been shown by Poethke (1937b) to be the 
complete hydrolysis product of the toxic 
alkaloid, germerine. 

These toxicological tests showed that 
jervine and pseudojervine, the predomi- 
nant alkaloids of Veratrum viride, were 
nontoxic to roaches, and that germine, 
prepared from a highly toxic crude frac- 
tion, was also relatively nontoxic. These 
tests of the pure alkaloids on cockroaches 
are the first experiments on insects with 
pure alkaloids from the Veratrum spp., 
despite the fact that these plants have 
been known and used as insecticides for 
a great length of time. 

CONCLUSIONS. The procedure for 
chemical determination of total alkaloid 
content of Veratrum viride has been modi- 
fied to facilitate mechanical manipulation, 
to decrease the amount of nonalkaloidal 
impurities carried through the extraction 
procedure and to increase the precision of 
the determination. 


2. The presence in V. viride of jervine, 
pseudojervine and rubijervine has been 
confirmed. Rubijervine was separated in 
very small amounts, but jervine and 
pseudojervine were the predominant alka- 
loids isolated from the plant 

3. Germerine and protoveratrine, al- 
kaloids highly toxic to vertebrates, which 
have been isolated from the European 
species, V. album, could not be isolated 
from V. viride, the American species. 

4. Protoveratridine in small amounts 
and germine in larger quantities, both 
hydrolysis products of germerine, were 
isolated for the first time from V. viride. 

Germine resembled cevine, the hy- 
drolysis product of cevadine and veratri- 
dine from sabadilla seeds, in chemical 
formula and many physical properties, but 
did not resemble it in chemical reactivity 
toward catalytic hydrogenation. 

Jervine and pseudojervine’ were 
found to be nontoxic to the American 
cockroach. 

7. Germine was somewhat toxic to the 
American cockroach, its median lethal 
dose being about 0.26 mg. per g. 

8. The crude alkaloid fractions from 
which germine and protoveratridine were 
separated were highly toxic, indicating the 
possible existence in V. viride of some toxic 
alkaloid such as germerine.'—8-21-41. 
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Division or GrassHoprer CONTROL M. D. Leonarp Joins tHe O.P.A. 

A new Division within the Bureau of Entomology Dr. M. D. Leonard has been, since November, 
and Plant Quarantine has recently been created. This 1941, in charge of the work on prices of Agricultural 
Division is to be known as the Division of Grasshop- _ Insecticides in the Agricultural Chemicals Unit of 
per Control. : the Chemicals Section of the Office of Price Ad- 

Dr. Claude Wakeland has been placed in charge of — ministration. 
the new Division. His headquarters are to remain in Dr. Leonard may be reached at Washington, 


Denver, Colorado. Mormon cricket investigations D. C., where he maintains his headquarters. 
will fall within the scope of the new Division. 





Distribution of Arsenic in the Body of the American Roach 


Ricuarp Wn. Fay, University of Illinois, Urbana 


The economic entomologist is interested 
in the dosage of a stomach poison neces- 
sary to kill a certain percentage of insects 
within a given length of time. This method 
is satisfactory for the field but in the de- 
velopment of more efficient insecticides it 
is also desirable to consider the viewpoint 
of the physiologist to whom the lethal 
dosage is that amount of poison which 
must be absorbed from the gut into the 
body proper to produce death. Since the 
effectiveness of a stomach poison depends 
on the amount absorbed from the gut the 
present paper is a quantitative study of 
the passage through and the absorption 
of sodium metarsenite from the gut of the 
roach, Periplaneta americana (Linn.). 

Tecunique.-The American roach was 
selected because of size and ease of han- 
dling. Except for choosing equal numbers 
of each sex, the animals were chosen at 
random from groups of apparently healthy 
individuals. To minimize food material 
in the digestive tract each roach was sup- 
plied only water for 24 hours before. 

The problem necessitated accurate 
technique and required (1) the feeding of 
known amounts of arsenic, (2) the dissec- 
tion of the roaches at definite time inter- 
vals after feeding, and (3) the quantitative 
determination of arsenic in various parts 
of the body. 

To feed known amounts of arsenic the 
roach was confined on its back in a metal 
tray by a sliding panel which fitted snugly 
around the cervix and without exerting 
pressure held the animal’s head station- 
ary. A sliding cover over the legs and ab- 
domen minimized escape movements and 
the roaches usually remained quiescent 
during feeding. 

A drop of sodium metarsenite was care- 
fully forced onto the tip of a syringe 
needle. The syringe mounted on a ratchet 
and pinion was lowered until the drop con- 
tacted the roach’s mouthparts and was 
quickly swallowed. This process was re- 
peated until an approximate standard 
dosage of ten milligrams of solution con- 
taining 0.0963 milligram of arsenic was 
fed to each roach. Some variability was 
introduced by inability to control the 
size of the drops but since the total dosage 
was weighed to 0.05 milligram the ar- 


senic fed was known with an accuracy of 
+ 0.0005 milligram. All feeding was ob- 
served through a mounted lens and if the 
entire dosage was not swallowed or if 
regurgitation occurred, the animal was 
discarded. 

The roach was weighed after feeding as 
it was not possible to determine accu- 
rately the body weight at the time of 
feeding. Loss of water vapor from the 
animal’s struggles during handling and 
defecation during the feeding process pro- 
duced significant and variable decreases 
in body weight. 

Atadefinite time interval after feeding, 
body samples were taken for arsenic deter- 
minations. A blood sample was collected 
in a capillary tube from the severed ends 
of the coxae. A ligature of silk thread was 
placed around the animal’s cervix. The 
digestive tract was exposed and ligated 
at the posterior end of the crop, proven- 
triculus, ventriculus and large intestine. 
The digestive tract was then removed 
from the body and divided into sections 
by successive cuts just posterior to each 
ligature. Thus six samples—the blood, the 
crop, the proventriculus, the ventriculus 
and gastric caecae, the Malpighian tubules 
and intestine, and lastly the rectum were 
separated and placed in individual con- 
tainers for chemical treatment. Three 
other samples were taken (a) the head and 
salivary glands, (b) the thorax exclusive 
of the legs, wings and gut, and (c) the 
abdomen including the fat bodies and 
reproductive organs but not the gut. 
These samples were also placed in separate 
containers. Each tissue sample was then 
digested in 50 per cent sulphuric acid and 
ground until all tissue was reduced to a 
fine state. Aliquot portions of these 
samples were used in the arsenic deter- 
minations. 

The roaches were killed at one-half hour 
intervals after feeding. It was thus pos- 
sible to trace the passage of arsenic in the 
gut and its absorption into the body. 

Arsenic determinations were made by 
a modified Gutzeit method described by 
Fink (1927). Hydrogen, electrolytically 
generated in a 12.5 per cent sulphuric 
acid solution, combines with any arsenic 
in the test solution to form arsine. The 
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Table 1.—Quantitative distribution of arsenic in body samples from the American roach at one- 
half hour intervals after feeding. Standard dosage 0.0963 +0.0012 milligrams of arsenic. Values 


are the means of individual determinations of twenty roaches for each interval. 





SAMPLE 
Time Crop Provent. Vent. Intestine Rectum 
Hrs. Mg. Arsenic Mg. Arsenic Mg. Arsenic Mg. Arsenic Mg. Arsenic 
0.5 0941 + .0016 
l .0904 + .0087 .0005 + .0004 
1.5 0918 + .0017 0O1LL + .0008 0008 + .0008 
2 0898 + .0049 0018+ .0O11 0008 + .0008 
2.5 0855 + .0048 0084 + .0012 0088 + .0019 0002 + 0004 
3 0820 + .0041 0042 + .0012 0052 + .0015 0009 + 0006 
3.5 0785 + .0048 0048 + .0012 0074+ .0016 0016 + .0007 
| 0688 + .00738 0047 + .0010 0124+ 0080 0040 + 0014 
$.5 0621 + .0064 0047 + .0009 OL7T3 > 0026 0051+ .00T1 
5 0584 + .0067 0048 + .0009 0200 + 00385 0055 + .0009 
5.5 0512+ .0074 0050 + .0009 0221+ .0081 0067 + 0010 O00L + .0001 
6 0459 + . 0066 0052 + .0008 0253 + .0027 0074 + 0009 0002 + .0001 
6.5 0418 + .00538 .0051 + .0007 0277 + .0021 0079 + 9009 0002 + .0002 





arsine gas evolved at the cathode is re- 
acted with 1.5 per cent mercuric bromide 
paper. This reaction produces an orange- 
brown coloration on a definite area of the 
paper strip and by comparison of the 
colored areas of the paper strips with those 
from known amounts of arsenic, the un- 
known solution can be evaluated with an 
accuracy of + 0.0004 milligram of arsenic. 

Appiication.—Ten males and 10 fe- 
male roaches were used to determine the 
arsenic distribution at the end of each one- 
half hour period after feeding. It was nec- 
essary to continue the determinations to 
six and one-half hours at which time the 
majority of the animals had succumbed 
and further experiments were not feasible. 
If an animal died in the interim between 
two one-half hour periods the determina- 
tion values were placed in the longer pe- 
riod. Separate determinations were made 
for each roach but to present the results 
in condensed form a mean value of the 
determinations values of twenty animals 
is given in tables 1 and 2. 

Resutts.— Determinations on 260 adult 
roaches gave the following results. After 
administration of a standard dose of 
0.0963 milligram of arsenic the mean 
arsenic value of the crop showed a gradual 
decrease from 0.0942+0.0016 milligram 
at one-half hour to 0.0413 +0.0053 milli- 
gram at six and one-half hours after 
feeding. Arsenic was detected in the pro- 
ventriculus 1+0.5 hour after feeding and 
rose to a maximum constant value of 
0.0052 +0.0007 [milligram four hours 
after feeding. Arsenic appeared in the 


ventriculus 1.5+0.5 hours after feeding 
and rose to 0.0277 +0.0021 milligram at 
six and one-half hours. Arsenic appeared 
in the intestine 3.0 + 0.5 hours after feeding 
and rose to 0.0079 + 0.0009 milligram at 
six and one-half hours. Traces of arsenic 
were detected in the rectum sample six 
hours after feeding but this arsenic may 
have been reabsorbed from the blood 
which showed traces of arsenic 4.5 +2.0 
hours after feeding. The arsenic in the 
head sample may have come from two 
sources (1) small amounts adhering to the 
mouthparts or remaining in the mouth 
cavity and (2) arsenic absorbed from the 
gut and carried into the head by the blood. 
Up to four hours a mean constant value 
of 0.0021+0.0014 milligram was re- 
corded but after four hours the value rose 
gradually to reach 0.0045 + 0.0011 milli- 
gram at six and one-half hours. In the 
thorax and abdomen samples the arsenic 
appeared in 3.5+1.0 hours and rose to 
0.0032 + 0.0007 milligram in the thorax 
and 0.0046 + 0.0009 milligram in the ab- 
domen at 6} hours after feeding. 

Some arsenic was not accounted for and 
is recorded as error. The mean value of 
error ranged from —0.0008 to —0.0042 
milligram of arsenic. This error may arise 
from the loss of small amounts of solution 
during the feeding process, from the loss 
of blood and other tissues during the dis- 
section, or from the handling of the 
samples in preparation for the quantita- 
tive determinations. 

Discussion.—-The results demonstrate 
that the crop wall of the living roach is 
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Table 2.—Quantitative distribution of arsenic in body samples from the American roach at one- 
half hour intervals after feeding. Standard dosage 0.0963 +0.0012 milligram of arsenic. Values 
are the means of individual determinations of twenty roaches for each interval. 








Blood Head 


Mg. Mg. 
Time Hrs. Arsenic Arsenic 
0.5 0014+ 0011 
l 0019+ .0016 
1.5 0022+ .0014 
2 .0022 + .0012 
2.5 .0027 + .0014 
3 0001 + .0001 0024+ .0014 
3.5 0001 + .0002 .0023 + .0012 
i 0001 + .0002 0024+ .0016 
$5 0001 + .0001 0027 + .0011 
5 0001 + 0000 .0030 + .0010 
5.5 .OO001T + .0001 .0037 + .0011 
6 0001 + .0001 .0042 + .0009 
6.5 0001 + .0000 .0045 + .0011 








SAMPLE 
Thorax Abdm. Error 
Mg. Mg. (Tables 1 and 2) 
Arsenic Arsenic Mg. Arsenic 
— .0008 
— .0042 
— .0016 
— .0019 
— .0012 
0001 + .0002 .0002 + .0003 — .0019 
0001 + .0002 .0005 + .0005 — .0017 
.0003 + .00038 0012+ .0012 — .0018 
.0008 + .0007 .0019 + .0010 — .0018 
.0010 + .0008 .0021+ .0011 — .OO15 
.0020 + .0010 .0033 + .0009 — .0017 
.0025 + .0009 .0039 + .0011 — .0015 
.00382 + .0007 .0046 + .0009 — .0019 





not readily permeable to sodium metar- 
senite or some arsenic would have ap- 
peared in the thorax sample before three 
and one-half hours. This observation sub- 
stantiated the work of Abbott (1926) who 
stated that the crop wall was imper- 
meable to water and water-soluble sub- 
stances. O’ Kane & Glover (1935 and 1936) 
demonstrated that white arsenic pene- 
trated the outer body wall of insects in 
about thirty-six hours and it is possible 
that arsenic would penetrate the crop wall 
also but in these experiments the rapid 
death of the animals prohibited any such 
observations. 

The absence of arsenic from the pro- 
ventriculus at the end of one-half hour 
is surprising in the light of Snipes’ work 
(1938). He demonstrated that a banana 
paste containing white arsenic quickly 
entered the proventriculus but passed 
more slowly through the ventriculus. The 
semi-solid nature of a banana paste may 
have modified the corrosive action of 
arsenic. The delay of proventriculus pene- 
tration suggests a certain degree of re- 


sistance to arsenic exists at this point. 

It is in the ventriculus that the arsenic 
is apparently absorbed and after once 
penetrating the gut wall it is evidently 
carried to all parts of the body in a short 
time. The presence of arsenic in the blood 
indicates that this is a very probable 
means of transport. 

At the time of death a survey of the 
head, thorax and abdomen samples indi- 
cates that from a dose of 0.0963 milligram 
of arsenic only 0.0105 milligram or ap- 
proximately 11 per cent was actually ab- 
sorbed from the gut to effect the kill. This 
means that the absorption of 0.0112 milli- 
gram of arsenic per gram of body weight 
will produce death in the American roach. 

This study is one of basic research and 
its practical application is not immediate. 
A comparison between this study and 
studies on other arsenical salts or between 
different concentrations of sodium metar- 
senite should reveal factors which influ- 
ence arsenic absorption and toxicity and 
should aid in the development of more 
efficient arsenical insecticides.—12-5-41. 
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Toxicity to Adult Mosquitoes of Aerosols Produced by 
Spraying Solutions of Insecticides in Liquefied Gas 


W. N. Suuiivan, L. D. Goopuvr, and J. H. Faves, U.S. Department 


of Agriculture, 


Adult mosquitoes in confined spaces 
have usually been combated with sprays 
of household insecticides, the most com- 
mon being pyrethrum dissolved in a kero- 
sene base. They are applied with a hand 
atomizer or with power equipment (Bish- 
opp 1939). The mist produced is not only 
inflammable but is in a relatively coarse 
dispersion, 90 per cent of which settles in 
2 or 3 minutes (Campbell & Sullivan 
1938). While these sprays are satisfactory 
for most purposes, insects in protected 
places often do not receive a lethal dose. 

In a previous publication (Sullivan et 
al. 1940) it was shown that mosquitoes 
can easily be killed with an aerosol pro- 
duced by spraying an alcoholic solution of 
pyrethrins onto a hot plate. While the de- 
gree of dispersion and the kill obtained by 
this method are very satisfactory, the 
danger of fire and the large power require- 
ment are disadvantages, especially for use 
on airplanes where some good control for 
mosquitoes is needed. An insecticide for 
this purpose should be noninflammable, 
nontoxic to man and animals, nonstain- 
ing, practically odorless, require no source 
of power, and yet be lethal to mosquitoes 
in 5 or 10 minutes. This paper describes 
toxicity tests using a method that appears 
to meet all these requirements. The 
method shows promise for use against 
mosquitoes and possibly other insects, in 
houses, army barracks, airplanes, and 
similar places. 

Essentially, the method consists in ap- 
plying the insecticide in the form of an 
aerosol, which is produced by allowing a 
solution in a liquefied gas' to be sprayed 
under its own pressure into the atmos- 
phere of the infested room. Upon release 
the solvent evaporates rapidly and leaves 
the insecticide as a collodial dispersion. 

Good aerosols have been produced by 
spraying solutions in sulfur dioxide (Jan- 
der & Wygach 1938), but the use of this 
gas would be very limited in the control 
of insects. Recent industrial develop- 
ments have made suitable gases available; 
one of these, dichlorodifluoromethane, has 


! An application for a public service patent has been filed by 


L. D. Goodhue and W. N. Sullivan. 


Bureau of Entomology and Plant Quarantine 


been adopted as the solvent in these ex- 
periments, 

MATERIALS AND Equipment.—The ma- 
terials used in these experiments were 
pyrethrum oleoresin containing 14.8 per 
cent of pyrethrin I and 12.7 per cent of 
pyrethrin IT, refined sesame oil, and liquid 
dichlorodifluoromethane refined for use as 
a refrigerant. Sesame oil was included be- 
cause in preliminary work it was found to 
be an activator for the pyrethrins, as in 
fly sprays (Eagleson 1940; Haller ef al. 
1941). 

The equipment required for the applica- 
tion of this mixture of insecticides as an 
aerosol consists of a conveniently sized 
tank designed to retain highly volatile 
liquids, a valve, and a nozzle which will 
produce a fine mist when the solution is 
ejected under pressure. The orifice must 
be the point of greatest constriction to 
prevent boiling of the liquid in the nozzle 
and consequent freezing and clogging 
Oil-burner nozzles delivering from 1 to 3 
gallons per hour are satisfactory. 

PREPARATION OF THE INSECTICIDAL So- 
LUTION AND THE AEROSOL.—For the solu- 
tion finally adopted, 32 grams of pyre- 
thrum oleoresin and 20 grams of sesame 
oil were mixed with 20 ce. of chloroform 
and filtered directly into an evacuated 2- 
liter tank. The chloroform was evaporated 
from the tank by suction and the applica- 
tion of gentle heat, leaving the nonvolatile 
insecticide. The evacuated tank was then 
connected to another tank containing liq- 
uid dichlorodifluoromethane. The supply 
tank was inverted and the tank to be filled 
placed in ice water. The valves were then 
opened and the liquid was rapidly flowed 
into the cold tank. The same difference 
in pressure could have been produced by 
heating the supply tank with a bunsen 
burner and leaving the other tank at room 
temperature, but the first method is pref- 
erable because high pressures are not 
generated. The tanks were closed and dis- 
connected, and a nozzle was attached to 
the one containing the insecticide. This 
tank was shaken a few minutes to obtain 
a uniform solution. As obtained by differ- 
ence, the contents weighed 2160 grams. 
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Thus, 4.01 mg. of total pyrethrins and 
9.25 mg. of sesame oil were contained in 1 
gram of the solution. 

To produce the insecticidal aerosol it 
was necessary only to invert the tank and 
open the valve. The solution was sprayed 
out under the vapor pressure of the sol- 
vent, which is 82 pounds per square 
inch at 20°C. The solvent immediately 
changed to a colorless, odorless gas and 
left the insecticide dispersed as an aerosol. 

Test Insects.-The effectiveness of 
the insecticidal material was determined 
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minutes on a rabbit, approximately 85 
per cent of these mosquitoes were en- 
gorged. The mosquitoes were then trans- 
ferred to the test cages and treated. 

Larvae and pupae of the anopheline 
species were collected in the Chesapeake 
Bay area of Maryland and from ponds 
near the laboratory at Beltsville. The col- 
lected insects were reared in the labora- 
tory in the medium in which they were 
found in nature. The Anopheles adults 
were fed on the human arm. 

Toxicity Trsts.—The toxicity tests 


Table. 1—Effectiveness against adult mosquitoes of an aerosol produced from a mixture of pyr- 
ethrum oleoresin and sesame oil in dichlorodifluoromethane. Dosage: 100 grams of solution per 1000 











cubic feet. 
Treatep [Nsects Unrreatep Cuecks 
Expo- Num- Knock- Mortality Num- Mortality 
sure, berof Number down, in 48 hrs., ber of Number in 48 hrs., 
Foop 


INsr« bn 


2.82 mg. of pyrethrins plus 6.07 


Minutes Tests of Insects Per Cent Per Cent 


mg. of sesame oil per gram of solution 


Tests of Insects Per Cent 





Culex pipiens Sugar solution 5 5 2616 95 99.9 5 1859 0 
10 5 2510 99 100.0 
wo 5 2252 100 100.0 
$.01 mg. of pyrethrins plus 9.25 mg. of sesame oil per gram of solution 
5 5 sz 100 100.0 
fedes aegypti Sugar solution 5 9 185 100 100.0 8 75 
10 9 205 100 100.0 1 
Sugar solution } i) 203 100 100.0 3 65 2 
+blood meal 10 ” 161 100 100.0 
Anophele * punctipen- Sugar solution 5 + so 95 100.0 8 82 0 
nis and A. walkeri 10 ‘ 41 96 100.0 
Sugar solution 5 + 39 100 100.0 3 48 0 
+ blood meal 1 + 0 100 100.0 





Males and females of Culex piper 


Identified by Dr. Alan Stone. About 85 per cent were A 


by tests against Culer, Anopheles, and 
Aedes mosquitoes. Culicine eggs were ob- 
tained from tubs set out at the Beltsville, 
Maryland laboratory. The larvae were 
reared in battery jars containing a nu- 
trient solution of water, yeast, and pow- 
dered milk, and kept at a temperature of 
28° C. in a water bath. A higher rate of 
emergence Was obtained by transferring 
the pupae to fresh water. The adults, fed 
on a 10 per cent sugar solution, were 
tested 3 to 5 days after emergence. 

Eggs for the rearing of Aedes aegypti 
(L.) were obtained through the courtesy 
of Dr. M. I. Roe, of the National Institute 
of Health. The larvae were handled in the 
manner described for the culicine species. 
Since complete mortality of blood-fed fe- 
males is the most important objective of 
quarantine measures against this species, 
it was necessary that some of the adults 
be given a blood meal. After feeding 15 


* were used, but only females of the other spec ies. 


punctipennis, 


were made in a 1140-cubic foot labora- 
tory room held at 28-30° C. Test mosqui- 
toes in 9-inch cubical screened cages were 
placed on tables in this room. The valve 
of the dispersing apparatus was then 
opened long enough to release approxi- 
mately 100 grams of solution per 1000 
cubic feet. This operation took 115 sec- 
onds as the spray nozzle delivered at the 
rate of approximately 1 gram of solution 
per second. A fan was used to aid in the 
rapid distribution of material. Two cages, 
containing mosquitoes, the one with and 
the other without a blood meal, were re- 
moved after 5 minutes and two more 
after 10 minutes, and placed in a constant- 
temperature room (27° C.) with a relative 
humidity of 60+10 per cent. Mortality 
observations were made at the end of 48 
hours. 

The dosages and exposure periods given 
were those used in the final tests, after 
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extensive preliminary tests had been made 
to determine the dosage and exposure 
likely to produce 100 per cent mortality of 
adult mosquitoes. 

Resvutts.—The results of these final 
tests are shown in table 1. 

It will be noted that the aerosol pro- 
duced from the mixture of pyrethrum, 
sesame oil, and dichlorodifluoromethane 
was very effective against adult Culez, 
Anopheles, and Aedes mosquitoes under 
the conditions of these tests. At the higher 
concentration there was a complete mor- 
tality of mosquitoes with or without a 
blood meal after both 5- and 10-minute 
exposures. At the lower concentration for 
the 5-minute period a single mosquito out 
of the 2616 tested survived. A satisfac- 
tory knockdown effect varying between 95 
and 100 per cent was also produced. 

PRELIMINARY Tests ON OtueER IN- 
sects.—The effectiveness of this aerosol 
against roaches and bedbugs was studied 
in cooperation with the Army Medical 
Corps.' Preliminary tests showed a high 
mortality of bedbugs and an almost com- 
plete kill of roaches with a dosage twice 
that necessary to kill all mosquitoes. A 
persistent aerosol was produced and a 
large amount was still visible after 6 
hours. Inasmuch as 30 rabbits, which 
were in the room during a test, showed no 
ill effects from the treatment, it would ap- 
pear that this insecticide, when properly 
applied, might safely be used in the pres- 
ence of man or other warm-blooded ani- 
mals. 

The same method was tried in three 
modern dairy barns and found to give a 
complete knockdown of flies (Haematobia, 
Stomorys, and Musca spp.), in 10 minutes 
and a satisfactory control, although no 
mortality counts were taken. The dosage 
was the same as that used on the mosqui- 
toes. Preliminary tests were made against 
houseflies in a dining hall (100,000 cubic 
feet) and the concentration required for 
control was less per unit volume in the 
large enclosure. 

STAINING Tests.—To observe the effect 
of the aerosol on wool, cotton, silk, and 
rayon fabrics, these materials were thor- 
oughly sprayed at a distance of 2 feet. No 
injury or staining was noted in any case. 

CoMPARATIVE SETTLING Rates.—Tests 


' The writers wish to acknowledge the cooperation of Captain 
G. L. Orth and Lieutenant C. E. Peres, of the Army Medical 
Center, Washington, D. C. 
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were devised to show the persistence of 
this aerosol. Dyed solutions were sprayed 
into a chamber, where the settling par- 
ticles were collected on glass plates through 
different intervals of time. The deposits 
were washed off with acetone and deter- 
mined colorimetrically. Figure 1 shows 
graphically the proportionate amounts 
remaining in suspension at different time 
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Fic. 1.—Comparative settling rates of the aerosols 
and a kerosene mist. 


intervals following the use of this aerosol 
as compared with a mist of the same ma- 
terials in kerosene made by spraying at 
12.5 pounds pressure from an official test 
nozzle for the standard Peet-Grady 
method. The height of the chamber was 
29 inches. The amount remaining in sus- 
pension in larger spaces would be at least 
proportional to the height of the room 
and is actually more because of convec- 
tion currents, less wall area, and other 
factors. The aerosol is thus shown to re- 
main suspended in air, and therefore in- 


secticidally active, through relatively 
long periods. 
Conciusion.—The_ results of these 


tests indicate that the Spraying of an in- 
secticide dissolved in a volatile solvent 
which is noninflammable, nonpoisonous, 
nonstaining, and has no disagreeable odor 
shows much promise for destroying adult 
mosquitoes under certain conditions. A 
particularly promising field for develop- 
ment appears to be in control work in air- 
planes, where the problem is to prevent 
the transmission of yellow fever, malaria, 
and other diseases to susceptible but un- 
infested areas (Park Ross 1938). 

Many other insecticides can \¢ applied 
easily by this method. They inc ade nico- 
tine, thiocyanates, rotenone, # d pheno- 
thiazine. Other solvents, such .s methyl 
chloride and perhaps carbon dioxide, may 
be used where it is not necessary to apply 
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the material in the presence of man or 
animals. 

Summary.-—A new method of control- 
ling mosquitoes in confined spaces is de- 
scribed. Aerosols of pyrethrum oleoresin 
and sesame oil were prepared by allowing 
a solution of these materials in dichlorodi- 
fluoromethane to escape through an atom- 
izing nozzle. The solvent evaporates 
very rapidly and leaves the insecticide 
suspended in the air. After some prelimi- 
nary tests todetermine the dosage for com- 
plete mortality in 5 minutes, tests of a 
practical nature were run on Culex, Aedes, 
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and Anopheles mosquitoes. Culex mos- 
quitoes were fed only on sugar solution, 
but the other species were given a blood 
meal in addition. The nontoxic nature of 
this insecticide to man and animals, its 
noninflammability, its ease of application 
with no power requirement, and its non- 
staining properties appear to make it 
satisfactory for the control of mosquitoes 
on airplanes. Additional preliminary tests 
show the aerosol to be very effective 
against several kinds of flies and it would 
seem to be promising against other in- 
sects.—11-17-41. 
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Reactions of the Citrus Thrips to Sugar in Poisoned Baits 


Francis Muncer, U. 


Practical experiments have shown that 
tartar emetic-sugar sprays are effective in 
reducing populations of the gladiolus 
thrips, Taeniothrips simpler Morison 
(Nelson 1938), and the citrus thrips, Scir- 
tothrips citri (Moult.) (Boyce & Persing 
1939, Persing & Boyce 1941, Persing et 
al. 1940). There has been some speculation 
on the function of sugar in the spray, and 
tests have been made to determine 
whether other chemicals when combined 
with tartar emetic would be attractive to 
the thrips, Boyce & Persing report that 
promising results were obtained when glyc- 
erol was substituted for sugar and sug- 
gest that “the hygroscopic action of sugar 
is its primary role in the mixture.” The re- 
action of the citrus thrips to sweetened 
baits is of special interest, since a spray of 
tartar emetic-sugar bait has been generally 
used for the control of this insect. Labora- 
tory tests have now been made to throw 
light on this subject. The evidence is that 


' The statistical procedure and much of the experimental de- 
sign of this work were suggested by J. K. Holloway. 
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the citrus thrips is attracted to sugar 
(sucrose) as an article of diet. 

While engaged in developing a method 
for rearing the citrus thrips, the writer ob- 
served that all active stages of the insect, 
even in the presence of tender lemon foli- 
age, would feed voraciously on granu- 





Fic. 1.—Sugar crystal before being fed upon, show- 

ing smooth surfaces and straight edges and the 

same crystal after having been fed upon, showing 

jagged edges and pitted surfaces due to the removal 
of sugar by the thrips. 
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Table 1.—Mortality of the citrus thrips after different exposures to tartar emetic and to barium 


antimony] tartrate each mixed with sugar in various proportions. 





24-Hour Exposure 


Barium 
Antimony] 
Emetic Tartrate 


> 
artar 
PERCENTAGE OF SUGAR 


0 9 

l Ss 

25 21 

50 +t 

75 6S 

99 10 

Total 160 


Least significant difference (P= .01): 
Between total for tartar emetic and 
total for barium antimony] tar- 
trate 
Between sugar percentages for com- 
bined poisons 


- © 


Numper or Turirps Deap 


ts-Hour Exposure 
Barium 
Tarts Antimony! 


Total Emet* Tartrate Total 

6 15 27 34 61 
7 15 26 10 36 
8 29 65 39 104 
3 67 80 75 155 
2 110 9 78 168 
7 17 26 19 45 
93 Su4 255 - 

16.0 
18.9 28.9 





lated sugar. It appeared also that mass 
rearing of the thrips was more efficiently 
accomplished if the leaves in the rearing 
“ages were dusted with sugar. Photomi- 
crographs were obtained of a single crystal 
before and after being fed upon (Fig. 1). 
The crystal was about the size of the 
head of an adult thrips, and it was fed 
upon steadily by one female for about 
15 minutes. The surfaces and edges of the 
crystal originally were smooth and 
straight, and after the thrips had fed upon 
it the surfaces were pitted and the edges 
serrate. For both illustrations the focus of 
the microscope was on the profile some- 
what below the upper surface of the erys- 
tal. The lighting for both pictures was 
the same; the appearance of the crystal is 
different only because of the pitted sur- 


Table 2.—Mortality of the citrus thrips after 
different exposures to tartar emetic baits contain- 
ing sugar in various proportions. 








NuMBER or Turtpes Deap 


24-Hour 





PERCENTAGE OF 48-Hour 
SUGAR Exposure Exposure 
40 34 69 
50 30 73 
60 55 87 
70 638 SS 
80 70 93 
90 70 93 
Least significant dif- 
ference (P=.01) 18.8 16.2 


faces. It is clear that an appreciable 
quantity of sugar has been removed. 
Various dosages and poison-sugar ratios 
have been tried against the citrus thrips 
in the field. It has seemed desirable, how- 
ever, to test a number of these mixtures 
under more closely controlled conditions, 
since the insect lends itself to precise lab- 
oratory work. The tests included tartar 
emetic and barium antimonyl tartrate, 
each mixed with sugar in different propor- 
tions. The mixtures were applied to lemon 
leaves as sprays, distilled water being 
used. In all tests deposits of the antimony 
compound were held constant at approxi- 
Table 3.—Mortality of the citrus thrips after 


different exposures to tartar emetic-sugar bait 
following preconditioning with and without sugar. 





Number or Turies Deap 


6-Hour 12-Hour 24-Hour 48-Hour 


Preconpit- Expo- Expo- Expo-  Expo- 
TIONING sure sure sure sure 

Without sugar: 

18 hours 26 36 56 92 

42 hours 57 85 88 100 

66 hours 54 79 91 99 
Least significant 

difference 

(P=.01) 7.5 18.7 15.2 6.1 
With sugar: 

18 hours 6 25 $2 76 

42 hours 9 19 $1 79 

66 hours 7 24 39 85 
No significant 

difference 








February 1942 


mately 3.3 micrograms per square centi- 
meter of leaf area. (This figure is a calcu- 
lation based on the amount of liquid 
ejected by the spray gun. Any loss in ma- 
terial between the gun and the leaf should 
be constant for all treatments because the 
method of application was standardized.) 
The deposit was allowed to dry and the 
insects were then transferred to the leaves. 
In preliminary tests it was found that dif- 
ferent reared lots of thrips varied in their 
susceptibility to poisoned bait. In order to 
distribute this variable, the individual in- 
sects were taken at random from the lots 
and placed in rotation on the treatments. 
In this way all the treatments comprising 
an experiment received nearly equal num- 
bers of insects from the different lots. 
Mortality counts were made at intervals 
to determine the speed of toxic action. 

In the first experiment the sugar con- 
tent of the bait, on a dry-weight basis, 
ranged from 0 to 99 per cent. One hundred 
adult females 1 to 3 days old, which had 
been reared on lemon foliage and sugar, 
were used in each of the tests. The results 
are summarized in table 1. 

The analysis shows that at both the 24- 
and 48-hour exposures tartar emetic was 
significantly more toxic than barium anti- 
monyl tartrate in equal weight, but the 
differences were not in the same order at 
all sugar levels. There was a significant 
interaction between sugar content and 
poison. With 0, 1, and 99 per cent of sugar 
there was little difference in results be- 
tween the two poisons, but with 25 to 75 
per cent of sugar, tartar emetic was more 
effective. At the 48-hour exposure there 
was no appreciable difference between the 
results in the 50 and 75 per cent sugar con- 
tents, but the lower mortality for the 25- 
per cent sugar ratio indicated that sugar 
in this proportion was less effective. 

An attempt was made to determine 
more closely the most effective tartar 
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emetic-sugar ratio. The poison was mixed 
with sugar at strengths ranging from 40 to 
90 per cent. One hundred insects were 
used in each test. Mortality counts were 
made after 24 and 48 hours. The results 
are given in table 2. 

At the 24-hour exposure the 40- and 
the 50-per cent sugar combinations gave 
significantly lower kills than the 60-, 70-, 
80-, or 90-per cent combinations. At the 
48-hour exposure the 60-, 70-, 80-, and 
90-per cent combinations were signifi- 
cantly more effective than the 40-per cent 
combination and the 80- and 90-per cent 
combinations were significantly more ef- 
fective than the 50-per cent combination. 

To determine whether sugar in the diet 
of the thrips influences the reaction of the 
insect to the bait, two preconditioning 
tests were performed. For one test three 
groups of adult female insects were trans- 
ferred to unsugared lemon leaves, 11 in- 
sects per leaf. This was a low population 
level and insured an abundance of food. 
One group was tested on tartar emetic- 
sugar bait after 18 hours of precondition- 
ing without sugar, another group after 42 
hours, and the third group after 66 hours. 
For the other test three similar groups of 
adult females were preconditioned on 
sugared lemon leaves and one group tested 
at each of the above intervals. The pri- 
mary objective of the second test was to 
check the effect of age upon susceptibility. 
The two series of tests cannot be directly 
compared since the level of susceptibility 
in the two populations was not necessar- 
ily the same. The bait used in these tests 
contained 50 per cent of sugar. The re- 
sults are summarized in table 3. 

Thrips held 18, 42, and 66 hours on 
sugared lemon leaves showed no signifi- 
‘ant difference in susceptibility to the 
bait. Thrips deprived of sugar for 42 and 
66 hours were much more susceptible than 
those deprived for only 18 hours.—9-9-41. 


LITERATURE CITED 


Boyce, A. M., and C. O. Persing. 1939. Tartar emetic in the control of citrus thrips on lemons. Jour. 


Kx ON, EN - 32( 1): 1538, Feb. 


Nelson, R. H., 1938. Tartar emetic as a field spray against the gladiolus thrips. Jour. Econ. Ent. 


31(2): 208-11. Apr. 


Persing, C. O., and A. M. Boyce. 1941. Present recommendations for the use of tartar emetic on 
citrus. Calif. Agr. Col. Citrus Expt. Sta. News Let. 18. 

Persing, C. O., A. M. Boyce, and F. G. MeCarty. 1940. Field studies on control of citrus thrips on 
lemons and oranges. Calif. Citrog. 25(5): 134, 170-2; 25(6): 176-7, 204-6. 








Rotenone Content, an Inherited Character in the Roots of 
Devil’s Shoestring, Tephrosia virginiana’ 


V. A. Lirtie, College Station, Texas 


In investigating devil’s shoestring, 
Tephrosia virginiana, as a possible source 
of rotenone and related compounds, a 
study has been made to determine if these 
compounds are inherited. Involved also 
in this study are the influences of soil and 
climate. This paper presents data on 
these factors. 

The most toxic samples that were found 
in 1934 in a survey to locate a promising 
source of insecticidal material were from 
fine Norfolk sand in Smith County in 
northeast Texas. In the winter of 1935- 
1936, 928 plants were marked near Sand 
Flat in Smith County, and a small sample 
of roots was taken from each. These 
samples were tested by the modified 
Durham color method. On the basis of 
these tests all but 29 of the plants were 
eliminated. These were dug, the crowns 
subdivided and reset in an isolated spot 
of the same soil type near Wellborn, 
Brazos County, Texas. In some instances 
it was possible to obtain representative 
samples of the root system for analysis. 

MATERIALS AND Metuops oF ANALYSIS 
AND Testinc.—These plants grown at 
Wellborn were sampled for rotenone de- 
terminations by pulling from each ap- 
proximately one ounce of roots (dry 
weight). Smaller samples were taken when 
only the modified Durham test was made. 
In this way the plants were not injured 
and were allowed to remain growing for 
future work. By examining the entire 
root system of a number of plants it was 
established that this was a satisfactory 
method of sampling. No plants were 
sampled for rotenone determinations un- 
less they were at least two years of age. 
Each series of samples was dug during 
the same growth period so as to eliminate 
seasonal variations. 

The samples were thoroughly dried in 
the laboratory at room temperatures 
usually over a period of several months. 
The dried roots used in making rotenone 
determinations were ground fine enough 
so that the entire sample passed through a 


1 Contribution of the Department of Entomology, Texas 
A. & M. College, in cooperation with the Texas Agricultural Ex- 
periment Station and the Bureau of Plant Industry, U 


partment of Agriculture. 
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40-mesh screen and at least 75 per cent 
passed through a 60-mesh screen. When 
the Durham test of Jones & Smith (1933) 
only was made, the samples were ground 
to pass through a 20-mesh screen. 

Except in some of the earlier work the 
rotenone was determined by the chloro- 
form extraction method of Jones & Gra- 
ham (1938). The procedure followed is 
that given by Sievers et al. (1940). The 
samples from Sand Flat were analyzed by 
the Jones carbon tetrachloride extraction 
method (1933). Acetone was used as a 
solvent in the series in studying the effect 
of soil on the rotenone content. This 
method gives results comparable with 
that of chloroform and is quite reliable. 

Extracts were made for the modified 
Durham color test by allowing 2 grams of 
the sample to stand for 24 hours in 10 ce. 
of acetone. The material was shaken oc- 
vasionally during the working hours. One 
cubic centimeter of extract was tested. 

RoTENONE ContTENT Not INFLUENCED 
BY CLIMATE AND Soit.—-When the selec- 
tions were transplanted from Sand Flat 
to Wellborn, samples of roots were ob- 
tained from a number of plants and rote- 
none determinations were made. The per- 
centages of rotenone of these samples are 
given in table 1 in comparison with the 
results of samples of roots from the same 
plants after they had grown for four years 
in this new location. 

Unfortunately, the improved methods 
of rotenone determination were not avail- 
able when the samples from Sand Flat 
were analyzed. Even though different 
methods of analysis were used, there are 
no striking differences in the rotenone con- 
tent. The methods employed would ac- 
count for many of the differences. How- 
ever, variations as great as these are 
known to occur in samples of roots from 
clonal progenies of the same parent. Sam- 
ples from 25 plants of the original selec- 
tions growing at Wellborn at this time 
contained an average of 2.4 per cent rote- 
none. So it is shown that although these 
plants were removed from a region of 
highly toxic plants to one containing 
plants of mediocre toxicity, they have re- 
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Table 1.—Comparison of the percentage of rotenone in the roots of plants grown at Sand Flat 


‘ Texas, and at Wellborn, Texas. 





Per Cent or RoTENONE IN PLANTS 


LocaLiry 437 438 662 784 
Sand Flat 1.05 2.00 1.79 2.39 
Wellborn 1.76 2.19 1.76 2.75 


854 














855 Average Mertrnop or ANALYSIS 
85 2.15 1.87 Carbon tetrachloride 
extraction 
2.50 2.85 2.30 Chloroform extraction 





tained the ability to manufacture rote- 
none after four years. 

There are no wild plants of Tephrosia 
virginiana growing in the immediate vi- 
cinity of the experimental plot at Well- 
born which might be used for compara- 


none content of the selections has not ap- 
preciably changed since their removal 
from Smith County to Brazos County. 
The climatic conditions at the two loca- 
tions do not differ greatly; therefore, a 
positive statement that climate has no 

















tive purposes; so it was assumed that — effect on the rotenone content of the plant 
there might be present certain environ- cannot be made. 
mental factors to account for the reten- To secure information on the influence 
tion of the rotenone in the introduced of soil on the rotenone and total extrac- 
selections. To check this possibility two tive content of the roots, three plants 
plants from this locality known to be non- growing at Wellborn were dug and the 
toxic were transplanted to the plot and crowns reset on a well-drained clay gall 
. allowed to grow there for two years. At near Bryan, Texas. The entire root sys- 
the end of the second year they were dug — tems were removed for analysis. A portion 
and their root systems analyzed. They of the crown of one plant was left as a 
still contained no rotenone. The experi- check. The plants were not dug and their 
ment was carried further by planting seed root systems analyzed until three years 
from this region and growing the seedlings — later. These analyses are shown in table 2. 
in the experimental plot. At the end of An examination of these data shows 
the first growing season 20 of these plants _ that in every instance there is an increase 
were examined by the modified Durham in rotenone and total extractives in the 
| color test. The test indicated that all of | roots produced in clay soils over those in 
the plants were of low toxicity; in other sand. The series is too small for definite 
words, they were typical of plants native conclusions; however, the experiment does 
to this region. show that plants retain the tendency to 
These experiments show that the rote- manufacture rotenone and allied com- 
Table 2.—The influence of soil on the rotenone content and total extractives of the roots of Tephro- 
' sia virginiana.* 
Per Per 
LocaTIONn Metnop CENT CENT 
PLANT WHERE Soin Rotre- Tora 
Date Dua No. GROWN Type ANALYSIS NONE Ex. REMARKS 
Jan. 18,1936 438 Sand Flat Norfolk Carbon 2.00 Representative sample of 
sand tetra- root system analyzed 
Feb. 27,1987 438-1 Wellborn Norfolk Acetone 2.33 7.01 Entire root system analyzed 
sand 
Feb. 27,1937 438-2 Wellborn Norfolk Acetone 1.89 5.65 Entire root system analyzed 
sand 
Feb. 27,1937 438-3  Wellborn Norfolk Acetone 2.53 7.57 Entire root system analyzed 
sand 
Mar. 5,1940 438-1 Brazos Co. Clay Acetone 3.17 10.57 Entire root system analyzed 
Mar. 5, 1940 Duplicate Brazos Co. Clay Acetone 3.05 10.14 Entire root system analyzed 
Mar. 5,1940 438-2 BrazosCo. Clay Acetone 2.47 8.45 Entire root system analyzed 
Mar. 5, 1940 Duplicate BrazosCo. Clay Acetone 2.36 8.68 Entire root system analyzed 
Mar. 5,1940 438-4 Brazos Co. Clay Acetone 3.18 10.76 Entire root system analyzed 
Mar. 5, 1940 Duplicate Brazos Co. Clay Acetone 3.08 10.08 Entire root system analyzed 
Mar. 5, 1940 438-2 Wellborn Sand Acetone 2.20 6.84 Entire root system analyzed 





* The correction for the solubility of the solvate in carbon tetrachloride was not made in these determinations. 
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pounds when transferred from one soil 
type to another. 

Tue INHERITANCE OF ROTENONE AND 
Revatep Compounps.—-Of much greater 
importance than the influence of soil and 
climate on the plant is the ability of the 
parent plant to transmit to its offspring 
the power to manufacture rotenone and 
its allied compounds, for if this is possible 
highly toxic strains may be developed. In 
the beginning of these studies consider- 
able difficulty was experienced in obtain- 
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contained approximately as much, or 
more, rotenone as their parent. However, 
the average rotenone content of the prog- 
enies did approximate that of the orig- 
inal selections. The average percentage 
of rotenone of 25 samples of roots from 
these selections at this time was 2.91 per 
cent, as compared to 2.88 per cent for the 
progenies. All plants were toxic. The low- 
est percentage of rotenone found was 1.49 
and the highest 6.22 per cent, while the 
total chloroform extractives ranged from 


Table 3.—A comparison of the rotenone and total extractive content of the roots of the parent plants 


of Tephrosia virginiana and their progenies. 








Parent PLANts 


Per Cent 
Total chlo- 


Number Per Cent 


PROGENIES 


Per Cent 
Total 
Chloroform 


Number 


SELECTION of Rotenone roform Extrac- of Per Cent 
No. Clones (Average) tives (av.) Plants Rotenone Extractives 
217 l 2.74 8.638 Ss 2.58+ .24 7.39+ .38 
230 l +. 11 9.25 7 3.31 + .31 9.66+1.14 
S22 $ 3.61 9.74 14 2.64+ .16 7.93 + 33 
433 l 3.53 10.17 13 2.48+ .18 8.78+ .54 
434 9 3.24+ .0938 10.61 + .36 6 2.86+ .21 9.32+ .89 
435 2 3.68 11.69 14 $.12+ .32 10.59+ .61 
483 l 4.02 8.76 14 $.19+ .238 8.824 +7 
Average 3.55 9.67 2.88 8.70 





ing self-pollinated seed. Bagging and cag- 
ing were not successful. The plant is pol- 
linated in nature by a number of species 
of Megachilidae, and satisfactory crops 
of inbred seed were not produced until it 
was learned that these bees must be caged 
over the selected plants. Due to these 
earlier difficulties, most of the progenies 
examined at this time and all of the data 
submitted in this paper were from seed 
produced by open pollination. 

Since there were no native plants grow- 
ing in the vicinity of the experimental plot 
at Wellborn, all cross-pollination that 
might have occurred was among highly 
toxic individuals. Samples of roots of 76 
progenies grown from 7 selections were 
analyzed for rotenone and total chloro- 
form extractives determined. The parent 
plants were in their fifth year of cultiva- 
tion and the progenies in their third year 
of growth. The results of the analyses are 
given in table 3. 

Although in no instance did the average 
rotenone content of the progenies equal 
that of the parents there were individuals 
among the progenies in every series that 


5.61 per cent to 13.77 per cent. Native 
plants growing in the locality where these 
selections were made are about 10 per 
cent non-toxic, or nearly so, and a com- 
posite sample of roots from that area 
would hardly be expected greatly to ex- 
ceed 1 per cent rotenone. In other words, 
simply by isolating a few good plants the 
rotenone content in the progenies has been 
more than doubled. 

Although all plants examined contained 
rotenone, variation in the amount was 
great enough for worth while selection and 
plant breeding. Variation is much greater 
in the progenies than in the clones as 
shown by the comparison of their stand- 
ard errors with that of selection No. 434, 
where samples of nine clones were an- 
alyzed. This variation is so great that 
probably several generations of inbreed- 
ing and possibly back-crossing will be 
necessary to fix the type. 

Selection No. 435 yielded the best 
plants; not only was the rotenone and 
total extractive content high, but the 
plants were large and hardy, Some strains 
tend to be small and probably would 
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Table 4.—Results of the modified Durham color test on 360 one-year-old seedling progenies. 











SELECTION 


No. Blue 

434 1 3 20 

435 1 1 79 

483 10 

607 29 
Total 2 4 138 


CoLoR 





Blue plus Good blue Good blue plus Deep blue minus Deep blue Total 








16 10 5 55 
90 31 16 218 
9 Il 7 37 
13 6 2 50 
128 58 30 360 





not be suitable for commercial purposes. 

In addition to the rotenone and total 
extractive determinations that were made, 
360 additional plants were examined by 
the modified Durham color test. These 
plants were one year of age when they 
were sampled with the exception of the 
plants of the 483 series, which were three 
vears old. The results are given in table 4. 
The tests indicate that all plants were 
quite toxic. These results are in line with 
the rotenone determinations as given in 
table 3. 

When these plants were two years of 
age a number of the best ones, selected on 


Table 5.—Percentage of rotenone and total 
extractives in the roots of twelve plants of the 
parent plant 435, selected on the basis of the 
Durham test. 





SEEDLING 
PROGENY 


ToTaL 
CHLOROFORM 


the basis of the color test, were sampled 
again and rotenone and total extractive 
determinations made. Again selection No. 
435 yielded the best plants. Twelve of the 
sixteen plants testing “deep blue” by the 
modified Durham method were analyzed. 
The results are given in table 5. 

Only one of the selections failed to ex- 
ceed the parent plant in the percentage of 
rotenone (table 3). These selections are 
being used as part of the nucleus of an in- 
tensive plant breeding program. Should it 
be found feasible to propagate by means 
of crown cuttings instead of seed, this 
work shows the possibilities of obtaining 
a number of outstanding plants for in- 
crease. 

SUMMARY AND Conc Lusions.—It has 
been shown that highly toxic plants, on 
the basis of rotenone determinations and 
the modified Durham color test, retain 
their toxicity when transferred to a region 


No. RoTENONE EXTRACTIVES vielding only mediocre material and also 
we 140% $.09% 15.38% that they remain toxie when transferred 
61 6 06 14.72 from one soil type to another. It has also 
633 $38 11.24 been demonstrated that highly toxic 
107 2.95 8.27 plants when isolated tend to produce off- 
a . a 12.06 spring of similar toxicity, thus showing 
pe ; Los 67 that the dominant factor in the manufac- 
22 3.69 10.23 ture of rotenone and related compounds 
225 $.58 13.69 in the plant is heredity. On the basis of 
ro , —- “4g these results, with the amount of varia- 
249 $ 66 12 19 tion in the rotenone content shown, it is 

. - believed that by following approved scien- 

\verage 4. 69% 13.07% tific methods of plant breeding and propa- 
mona 3.63% 11.69% gation highly toxic strains of Tephrosia 


virginiana can be developed.—12-8-41. 





LITERATURE CITED 


Jones, H. A. 1933. Assay of plant material for its rotenone content. Industrial and Engineering 
Chemistry, Anal. Ed., 5: 23. 

Jones, H. A., and J. J. T. Graham. 1938. Determination of Rotenone in Derris and Cube IIT An Ap- 
proved Crystallization Method. Journal of the Association of Official Agricultural Chemists. 21: 
148. 

Jones, H. A., and C. N. Smith. 1933. A color test for rotenone. Industrial and Engineering Chemistry, 
Anal. Ed. 5: 75. 

Sievers, A. F., M.S. Lowman, G. A. Russell and W. N. Sullivan. 1940. Changes in the insecticidal value of 
the roots of cultivated Devil's Shoestring, Tephrosia virginiana, at four seasonal growth periods. 
Amer. Jour. Botany. 27(5): 284. 








The Effect of Some Insecticides on the Immature Stages of the 
Potato and Tomato Psyllid, Paratrioza cockerelli (Sule)! 


D. J. Puerscn, Montana Agriculture Experiment Station, Bozeman 


Chemical control of the potato and 
tomato psyllid has been investigated by 
several workers. List (1939) has pointed 
out several factors determining the suc- 
cess of control efforts, such as the number 
and timing of applications, and the “‘pre- 
ventive” residual effects of certain ma- 
terials upon psyllid nymphs. The relative 
effectiveness of tested insecticides has 
commonly been expressed in yield com- 
parisons or in gross mortality of the psyl- 
lid nymphs. No detailed consideration has 
been given the separate nymphal instars. 
The effect of a given material on popula- 
tions of psyllid nymphs might logically 
vary among the five nymphal instars. 
This paper presents results of insecticidal 
tests in which the psyllid nymphs have 
been studied by instars. Tests were con- 
ducted in August, 1939, near Billings, 
Montana, in a commercial tomato plant- 
ing where a heavy psyllid infestation was 
found. The tomato plants were unstaked, 
and the vines were three to four feet in 
diameter. Air temperatures in the field 
ranged between 95° and 98° Fahrenheit 
during the insecticidal applications. 

Marteriat Usep.—In addition to the 
checks, seven insecticidal treatments were 
included in the trials. Four of these were 
sprays and three were dusts. The sprays 
were made up as follows: (a) liquid lime 
sulfur, testing 28° Baumé, 1 gallon to 
35 gallons of water; (b) wettable sulfur, 
1 pound to 10 gallons of water; (c) dry 
lime sulfur guaranteed to contain 70 per 
cent calcium polysulfide, 1 pound to 10 
gallons of water, and (d) oil-nicotine 
spray, consisting of 4 ounces of Black leaf 
,0, 20 ounces of summer oil emulsion, and 
8 gallons of water. The dusting treatments 
consisted of (e) dusting sulfur of which 
98 per cent was stated to pass 325 mesh; 
(f) nicotine sulfate-sulfur mixture con- 
sisting of 10 parts hydrated lime, 80 parts 
dusting sulfur, 1 part household lye, and 
1 part Black leaf 40, and (g) pyrethrum- 
sulfur dust mixture made up of 2 parts 
pyrethrum dust,’ 11 parts dusting sulfur, 
and 7 parts diatomaceous earth. 

' Contribution from Montana Agriculture Experiment Sta 
ion, Journal Series No. 158 


? Wettable sulfur and dusting sulfur were Blackbird Brand 
* Ten per cent Dry Pyrocide. 
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Mertnops.—-Each insecticidal _ treat- 
ment was applied in two types of tests. 
One series (designated the “pinned series”) 
was established by collecting, for the 
check sample and for each insecticide 
used, a dozen or more large, well-infested 
tomato leaves and pinning them flat on a 
board. Each dust or spray was directed 
against the exposed nymph-infested leaf 
surfaces, after which the leaves were 
turned over and treated on the other side. 
Following this, the leaves were suspended 
in an exposed position from a narrow 
wooden stick for one-half hour, permitting 
thorough aeration. The leaves from each 
treatment were then placed in an open 
paper bag where they remained overnight. 
Examination of the leaves was made the 
following day. Preliminary trials had 
shown that nymphs not dead after a 16- 
hour exposure were not likely to die sub- 
sequently from that particular applica- 
tion. In observing each nymph under a 
low power binocular microscope it was 
prodded with a dissecting needle to deter- 
mine whether it was alive. A measurement 
of the maximum body width of each 
nymph was made with an ocular microm- 
eter to accurately establish the instar to 
which it belonged, and it was recorded 
as “alive” or “dead.” Live nymphs in- 
variably remained attached to, or crawl- 
ing over, the leaves but a few dead nymphs 
were sometimes found in the bottom of 
the paper bags in which the samples were 
kept. Each egg on the treated leaves was 
counted, and its condition was noted as 
“plump” or as “shrivelled.” 

The second type of test was of the more 
usual kind. One large, heavily infested 
tomato vine was thoroughly treated with 
each insecticide. On the following day, 
leaf samples were taken from the treated 
and check plants. Examinations were 
made for eggs and nymphs, and records 
were taken as for the pinned series. 

Spraying was thoroughly done with a 
three gallon sprayer giving maximum 
pressures between 90 and 100 pounds. 
Dusting was done with a hand-cranked 
portable machine. 

ComBinep Resutts or THE Two Types 
or Tests._-Due probably to the thor- 
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oughness used in dusting and spraying the 
field plants, there were no significant 
differences in results of the pinned series 
and field treatment series. Consequently 
in the discussion and in the accompanying 
graph (Fig. 1) the results will be presented 
iointly. 

The greatest number of nymphs found 
on a single leaf was 60 individuals, while 








PLetscH: CONTROL OF PARATRIOZA COCKERELLI (SULC) 59 


was emphasized by the 31 per cent mor- 
tality in the check samples, apparently 
due to high field temperatures prevailing 
during the tests. From other observations, 
such mortality is not uncommon during 
hot weather. 

The mortality among nymphs in the 
second instar group remained uniformly 
high except on foliage treated with the oil- 
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NYMPHAL INSTARS 


Mortality data from combined tests of “pinned” and field-treatment series. 


Fia. 1. 


excess of 30. As many as 89 eggs were 
found on a single leaf. On the leaves from 
the pinned series there were 1350 nymphs 
and 678 eggs recorded, while from the 
field-treated series there were 2066 nymphs 
and 1624 eggs. Thus observations and 
measurements were made on a total of 
3416 nymphs and 2302 eggs. 

Of the insecticides employed, none had 
an outstanding effect on the eggs, as 
measured by collapse or shrivelling of the 
eggs. Records were not kept of subsequent 
hatch. It was noted in several instances, 
however, that when nymphs _ hatched 
from uncollapsed eggs on treated leaves, 
many newly hatched nymphs apparently 
died while freeing themselves from the 
chorion. 

A uniformly high mortality was found 
among first instar nymphs on all treated 
leaves. That the newly-hatched nymphs 
are very susceptible to adverse conditions 


nymphs did not show much change from 
the preceding group, mortality for all 
but the oil nicotine treatments remaining 
above the 80 per cent level. Fourth instar 
nymphs showed increasing resistance to 
the oil nicotine spray and to the wettable 
sulfur spray. Mortality for other treat- 
ments remained above the 80 per cent 
level. A great range in mortalities from 
the various treatments was found among 
the fifth instar nymphs. The most effec- 
tive material against this stage was the 
nicotine sulfate-sulfur dust mixture, which 
had also given high kills in the other 
nymphal instar groups. 

Discussion.—It has been brought out 
in figure 1 and in the summary of results 
given above that first instar nymphs 
showed little resistance to the insecticides 
used, and rather low resistance to the field 
conditions at the time of the tests. In 
contrast, the fifth instar nymphs showed 
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considerable resistance to most of the ma- 
terials used. The intervening instar groups 
had tolerances between these extremes. 
The nicotine sulfate-sulfur dust which 
gave the most consistent kills was un- 
fortunately the most difficult material to 
mix and apply. In the proportions used 
it tended to clog the duster. In addition 
it had to be used soon after mixing if 
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maximum effectiveness were to be ob- 
tained. The liquid lime-sulfur spray which 
retained second rank in these tests is 
already a standard control recommended 
against the tomato and potato psyllid. 

The results indicate that insecticides 
will be most effective if applied when the 
younger, more susceptible nymphal in- 
stars predominate.—11-21-41. 
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Insect Damage to Tobacco in the 


S. Department of Agriculture, Bureau of Entomology and Plant Quarantine’ 


Austin W. Morriit, Jr., U. 


Surveys oi insect damage to tobacco in 
the Connecticut River Valley were made 
rach year during the period 1936-40. 
These surveys included virtually the 
whole tobacco-producing area, which is 
bounded by Hatfield in Massachusetts 
and Kent, Portland, and Ellington in Con- 
necticut. They have been conducted 
largely just prior to harvest on mature 
tobacco, but to a lesser degree also on 
tobacco in the seed bed and on the newly 
set plants. 

Three types of tobacco are grown in the 
Connecticut River Valley, namely, shade, 
Havana seed, and broadleaf. Shade to- 
bacco is grown under tents of coarse but 
strong cloth resembling cheesecloth, 
whereas Havana seed and broadleaf to- 
baccos are grown in the open field. Shade 
tobacco is used for cigar wrappers and 
Havana seed tobacco is used for cigar 
binders. Broadleaf tobacco may be used 
for either of these purposes, depending 
upon the quality of the leaf. In 1941, 
16,900 acres produced about 28,000,000 
pounds of the two sun-grown types and 
6800 acres about 7,326,000 pounds of 
shade tobacco. 

The surveys were confined largely to 
fields of Havana seed tobacco. Owing to 
the size and interlacing of the leaves of 
shade and broadleaf tobaccos, it is usu- 
ally impossible for one to enter the fields 
after the middle of the season without 
‘ausing severe mechanical damage to the 
plants. 


'In cooperation with D. S. Lacroix, of the Connecticut Agri- 
cultural Experiment Station. 


Connecticut River Valley 


Meruops.—The fields were selected at 
random, but an effort was made to space 
them over the entire tobacco-producing 
area so that at least one was in each 
township where tobacco occurred. In 
1936 and 1937 only the townships having 
the largest acreages of tobacco were used, 
and these were divided into quarters, and 


Table 1.—Comparative injury to mature sun- 
grown tobacco by various insects. 





Per Cent or Leaves INJurep 


YEAR 1936 1987 1988 1989 1940 
No. or Fienps 15 27 40 25 Q: 

Insect 
Potato flea 

beetle 24.7 13.6 14.6 10.8 16.6 
Tobacco 

thrips 11.5 6.5 2.3 8.3 +.5 
Grasshoppers 9.7 8.4 4.0 8.0 8.3 
Cutworms 6 36 36 02 
Hornworms 05 $5 1.8 41 Be | 
Tarnished 

plant bug 5 2 Ol 

Total $6.55 31.5 23.26 27.88 29.59 





Table 2.—Comparative injury to newly set 
sun-grown tobacco by various soil insects. 





Per Cent or Fie cps INJurEpD 


INSECT 1936 1937 1988 1989 1940 


Eastern field 
wireworm 
Seed-corn 


417.0 33.388 16.2 18.4 11.8 


maggot 5.8 6.6 +.6 2.6 
Crane fly 

larvae 5.8 3.3 2.3 - 

Total 58.6 43.23 28.1 21.0 11.5 
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fields were selected in each portion, but 
in 1938, 1939, and 1940 the entire area 
was used, the same fields being taken in 
the successive years wherever possible. 

Each field was divided into quarters, 
and sample plants were located in each 
quarter and in the center. At each of these 
locations 5 tobacco plants were used for 
observation, every second plant of a group 
of 10 as they stood in the row. The rows 
and distance into the field were selected 
at random. 

The leaves on each sample plant, usu- 
ally about 15 at harvest time, were 
counted and each leaf was examined sepa- 
rately for feeding injury by insects. The 
number of leaves showing injury was then 
recorded for each insect. In 1939 and 1940 
the severity of feeding injury to each leaf 
was recorded. 

Records were also made of early-season 
injury by soil insects to seedling and 
newly set tobacco, as determined from 
conversations with growers and by ob- 
servations of fields where attacks were 
reported to occur. 

Resuutts.—The insect injury to mature 
sun-grown tobacco is shown in table 1 
and that to newly set tobacco in table 2. 

Discussion oF Resutts.—A_ larger 
percentage of leaves on mature tobacco 
were found to be damaged by the potato 
flea beetle, Epitrix cucumeris Harr., than 
by any other insect, followed in descend- 
ing order by the tobacco thrips, Frank- 
liniella fusca (Hinds), grasshoppers, largely 
Dissosteira carolina (L.) and Melanoplus 
femur-rubrum (Deg.), and hornworms, 
Protoparce quinquemaculata (Haw.) and 
P. sexta (Johan.). Damage by the tar- 
nished plant bug, Lygus pratensis oblinea- 
tus (Say), and by cutworms, Graphiphora 
e-nigrum (L.), Euroa messoria (Harr.), 
and Polia legitima (Grote), although se- 
vere in a few fields, was of little impor- 
tance for the area as a whole. Damage by 
cutworms is lessened by the widespread 
use of poisoned baits, and wherever these 
baits are not used severe injury almost 
invariably follows. 

Of the soil insects damaging newly set 
tobacco the eastern field wireworm, Limo- 
nius agonus (Say), was the most wide- 
spread, frequently necessitating repeated 
replanting of the tobacco in compara- 
tively restricted areas. Although injury 
by the seed-corn maggot, Hylemya cili- 
crura (Rond.), and crane fly larvae, 
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largely Tipula georgiana Alex., Nephro- 
toma ferruginea (F.) and NN. sodalis 
(Loew.), have occasionally necessitated 
extensive resetting, none of these insects 
has occurred widely in any one season. In 
1938, 1939 and 1940 weather conditions 
were apparently unfavorable for attack 
by these insects at the time young tobacco 
plants were set in the fields. Only attacks 
made then would be likely to command 
notice of the growers since the older plants 
are able successfully to withstand heavy 
injury. 

Wireworm injury to newly set tobacco 
was considered in general to be more se- 
vere in the lighter soils in wet years. 
Little, if any, cutworm damage was 
noted in fields where poisoned bait had 
been used, particularly when it was ap- 
plied before setting of the plants. Injury 
by grasshoppers and thrips was more 
severe on the edges of fields adjoining 
grasslands, while that by flea beetles was 
more severe on the edges near potato 
fields, where total destruction of the leaves 
on outer plants frequently was observed. 
Injury by hornworms appeared to bear 
no relationship to the environment and 
was without regularity in successive 
years. 

Living hornworm pupae are occasion- 
ally found in the soil of fields and along 
the edges of tobacco barns at the time of 
spring plowing, and many hornworms are 
brought into the sheds each year with the 
harvested plants. These drop to the 
ground during the curing of the tobacco 
and usually enter the soil within the shed. 
Cage tests have shown that such individ- 
uals may survive to emerge as adults in 
succeeding summers. Nevertheless, large 
field populations seem to provide no de- 
pendable index to forthcoming infesta- 
tions. 

Other insect injury observed included 
that caused by a large number of lesser 
pests that attack tobacco at various 
stages. Vhese include root aphids, Trifi- 
daphis phaseoli (Pass.), the potato aphid, 
Macrosi phum_ solanifolii (Ashm.), the 
springtail, Bourletiella hortensis (Fitch), 
the tobacco flea beetle, Epitrix parvula 
(F.), the spined stinkbug, Fuschistus 
rariolarius Beauv., the stalk borer, Papai- 
pema nebris nitela (Guen.), the tobacco 
budworm, Heliothis virescens (F.), the 
corn root webworm, Crambus caliginosel- 
lus Clem., and occasionally various cu- 
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cumber beetles, loopers, woolly bears, and 
luna moth larvae. Although the last three 
usually have been well grown when dis- 
covered, none of these has as yet reached 
maturity in the laboratory. 

The three types of tobacco are attacked 
by the same insects about equally, al- 
though shade tobacco usually is not se- 
verely damaged by hornworms and grass- 
hoppers in this region, probably owing to 
the physical barrier to entrance offered 
by the shade tents. 

An unusual infestation was that by 
Japanese beetles, Popillia japonica Newm., 
in 1939 on shade-grown tobacco in a 
field in which excessive soil erosion had 
been repaired by filling with soil from 
grassland infested with the beetle. Dam- 
age to tobacco where the beetles were 
found was slight in relation to the popula- 
tion present, but an alarming tendency 
to prefer tobacco was noted when beetles 
in the laboratory did not eat grape 
leaves, jointweed, and other hosts. 

Infestations in sun-grown tobacco by 
both the Japanese beetle and the Euro- 
pean corn borer were reported in 1939 by 
growers who seemed able to describe the 
insects accurately. These observations 
could not be verified at the time they 
were reported, however. A fairly severe 
infestation of sun-grown tobacco by the 
Japanese beetle was observed in Connecti- 
cut in 1940 in a field next to recently 
mowed grasslands that had contained a 
considerable amount of jointweed. 

SumMMARY.—-Surveys of insect damage 
to tobacco in the Connecticut River Val- 
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ley were made each year during the pe- 
riod 1936-40. They were conducted just 
prior to harvest on mature tobacco, 
largely of the Havana seed type, and also 
on seedling and newly set tobacco. 

Fields were chosen at random, at least 
one field in each tobacco-growing town- 
ship. Five plants were located in each 
quarter of the field and in the center. 
Every second plant of a group of 10 was 
selected as the plants stood in the row. 
The rows and distances into the field 
were chosen at random. All leaves on the 
sample plants were examined for feeding 
injury. Records were also made of early- 
season injury to seedling and newly set 
tobacco by soil insects. 

The potato flea beetle caused the great- 
est injury to tobacco, followed in deseend- 
ing order by thrips, grasshoppers, and 
hornworms. The Eastern field wireworm 
necessitated frequent resetting of tobacco 
in certain comparatively small areas. Tar- 
nished plant bugs, cutworms, the seed- 
corn maggot, and crane fly larvae have 
saused considerable damage in a few 
fields but are of little importance. 

A large number of lesser pests that at- 
tack tobacco at various stages were noted 
from time to time. The most unusual of 
these was the Japanese beetle, which was 
found in 1939 attacking shade-grown to- 
bacco and in 1940 attacking sun-grown 
tobacco. Although both infestations were 
apparently fortuitous, beetles brought 
into the laboratory showed a preference 
for tobacco, failing to eat other natural 
host plants provided.—-9-7-41. 


VEGETABLE WEEVILS SPREAD BY Motor VEHICLES 
J. N. Roney 


Texas Agricultural Experiment Station, College Station 


The vegetable weevil, Listeroderes obliquus Gyll., 
has become widely distributed in Texas since its 
introduction from Louisiana in 1931. At that time 
it was found in four counties of southeast Texas and 
in 1982 it was taken in Harrison County of northeast 
Texas on the Louisiana border. The same year ac- 
cording to the report of MM. High, Bureau of 
Entomology, the insect was believed to be in all the 
parishes of Louisiana. No reports of further spread 
in Texas were received until 1936 when the insect 
was found in Bell, Bastrop, and Gillespie Counties, 
75 to 100 miles distant from each other and 150 to 
300 miles away from any previously known infested 
area. There were large apparently uninfested areas 
between these points and the main infested area. 

The following observations are offered as a prob- 
able explanation of this type of dispersal which ap- 
pears to be the result of “commercial jumps.” 


On May 5 and 7, 1941, an automobile with head- 
lights burning full power was parked about one- 
fourth of a mile from a field known to be infested 
with the weevils. In about ten minutes two adults 
hit the headlights and fell into a container. It ap- 
pears likely that adults may be attracted to head- 
lights of automobiles journeying across country and 
then become lodged on the chassis of the vehicle, 
remaining there until the car has traversed many 
miles. Records of the dissemination of the insect 
seem to indicate that movement of motor vehicles 
on highways has been a factor, since the westward 
dispersal has been along important thoroughfares of 
the state. 

In addition to being attracted to car lights, the 
insect has been taken in numbers on the porches of 
homes in College Station and Bryan, Texas, where 
they were probably attracted to electric lights. 





Acquired Resistance to Phenothiazine by Larvae of the 
Primary Screwworm 


E. F. Knipuina, U.S. Department of Agriculture, Bureau of Entomology and Plant Quarantine 


In tests conducted by R. C. Bushland! 
phenothiazine showed great variation in 
toxicity to larvae of the primary screw- 
worm, Cochliomyia americana C. and P. 
This variation was attributed to possible 
differences in toxicity of the samples and 
also to differences in tolerance of the lar- 
vae. In tests conducted by the present 
writer! phenothiazine showed variation in 
toxicity to larvae of Lueilia  sericata 
(Meig.) and L. cuprina (Wied.). The me- 
dian lethal dose was relatively low, but 
some larvae generally survived at much 
higher concentrations. Because of the in- 
constant results obtained with the insecti- 
cide, studies were undertaken to deter- 
mine to what extent this variation was due 
to individual resistance of the larvae and 
to ascertain whether such resistance was 
transmitted as an inherited character. 

These studies were conducted with the 
regular breeding stock of Cochliomyia 
americana that had been reared at the 
Dallas and Menard, Tex., laboratories for 
several years on the artificial breeding 
medium developed by Melvin & Bushland 
(1940). Approximately 75 larvae that had 
survived for 3 days a concentration of 
0.1 per cent of phenothiazine in the breed- 
ing medium were placed on untreated 
medium and reared to maturity. The sur- 
vivors, representing about 5 per cent of 
the total number placed on the medium, 
constituted the original special resistant 
strain. 

The technique used in conducting sub- 
sequent toxicity tests was the same as 
that described by Bushland (1940). De- 
sired amounts of phenothiazine were thor- 
oughly mixed into the artificial breeding 
medium. Newly hatched larvae from the 
parent stock of the special strain were 
placed on the treated medium in wide- 
mouthed pint jars, and observations on 
the percentage of survivors were taken 
each day for 3 days. Similar tests were 
made with the regular strain. 

Nine generations of larvae of the resist- 
ant strain were exposed for 3 days to 
media containing highly toxic concentra- 
tions of phenothiazine. The surviving 
larvae were saved and reared to maturity. 


‘ Unpublished data 
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In addition 4 intervening generations 
were carried through on untreated meat 
so as to build up a larger stock. The cul- 
ture at the end of the test had therefore 
gone through 13 generations, and in 9 of 
these the larvae had survived near-lethal 
dosages of phenothiazine. 

In tests with the first six generations 
(not including the parent stock) on media 
containing phenothiazine the eggs pro- 
duced by the resulting females were 
weighed and the newly hatched larvae 
were then divided into approximately 
equal numbers for each jar. This proce- 
dure was followed in tests with the regular 
strain of flies, the same weight of eggs 
being used. Four to eight jars were pre- 
pared for each strain in each test. The 
media contained 0.1 per cent of pheno- 
thiazine. 

The F, generation from the parent 
resistant strain showed a slightly greater 
resistance than the regular strain. In the 
five subsequent generations the number 
surviving was three to five times that for 
the regular strain. In general there ap- 
peared to be a gradual increase in resist- 
ance of the special strain. 

The increased tolerance of the special 
strain appeared to be specific for pheno- 
thiazine, for in tests with toxic concentra- 
tions of diphenylamine and diphenylene 
oxide there was no difference in the num- 
ber of survivors for the two strains in the 
fifth generation. No tests were made on 
later generations with chemicals other 
than phenothiazine. 

Since the special strain showed consid- 
erable resistance to phenothiazine in the 
first few tests, two further tests were made 
to determine the degree of tolerance at 
several concentrations shown by the spe- 
cial strain as compared with the regular 
one. 

Special strain F,, (eight generations 
having been exposed to media containing 
phenothiazine) and the progeny of the 
survivors were used. Eight jars of media 
were prepared for each concentration of 
phenothiazine, four of which were infested 
with newly hatched larvae of the resistant 
strain and four with larvae of the regular 
strain. One hundred larvae were counted 
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into each jar. The concentrations tested 
and the number of survivors on the third 
day for each strain are given in table 1. 

The results show conclusively that 
larvae repeatedly reared on media con- 
taining toxic concentrations of phenothia- 
zine developed a greater tolerance to the 
chemical than similar larvae reared on un- 
treated media. The total number of sur- 
vivors of the resistant strain was approxi- 
mately 18 times that for the regular strain. 

A number of publications present evi- 
dence showing that certain insects have 
become resistant to chemicals used in con- 
trol practices or that strains of the same 
insect in different localities exhibit dif- 
ferences in tolerance to an insecticide. 
Melander (1914, 1915) showed that the 
San Jose scale, Aspidiotus perniciosus 
Comst. developed a resistance to lime- 
sulfur, and Quayle (1922) reported that 
the California red scale, Chrysomphalus 
aurantii (Mask.), in certain sections of 
California had apparently developed a 
resistance to hydrocyanic acid fumigation. 
Woglum (1925) showed that the Califor- 
nia red scale and the black scale, Saissetia 
oleae (Bern.), had developed a resistance 
to hydrocyanic acid gas. Hough (1934) 
stated that the codling moth, Carpocapsa 
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Table 1.—Resistance to phenothiazine of spe- 
cial resistant and regular strains of Cochliomyia 
americana larva. 





Speectat Resistant 


REGULAR STRAIN STRAIN 
Concen- Total Range Total 
TRATION OF Sur- for In- Sur- Range for 
Pueno-_ vivors, dividual vivors, Individual 
THIAZINE, Num- Jars, Num- Jars, 
Per Cent ber Number ber Number 
0.166 12 lto 6 263 59 to 72 
.100 12 Oto 6 205 38 to 58 
666 $ Oto 2 94 20 to 29 
3338 12 2to4 123 25 to 42 
.166 10 lto4 208 38 to 62 
.100 12 Oto 6 195 40 to 57 





pomonella L., apparently can develop a 
resistance to arsenic. In the case of the 
codling moth the increased tolerance was 
not specific for arsenic, for the strain 
exhibited greater resistance to certain 
nonarsenical sprays. 

There are probably other examples in 
the field of entomology where insects 
have been shown to develop resistance to 
certain chemicals used in control. These 
laboratory tests give strong support to 
such observations, and indicate that some 
insects may be expected to develop toler- 
ance to phenothiazine as well.—-11-17-41. 
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ENTOMOLOGICAL SOCIETY OF PENNSYLVANIA 


The 19th Annual meeting of the Entomological 
Society of Pennsylvania met in the offices of the Bu- 
reau of Plant Industry, Harrisburg on January 22, 
1942. At the afternoon session the following papers 
were presented: The entomological work of the Bu- 
reau of Plant Industry by T. E. Guyton, work of the 
Pennsylvania State College, research by H. N. 
Worthley, teaching by S. W. Frost, extension by 
H. E. Hodgkiss, and work at the Hessian Fly Labo- 


ratory at Carlisle by C. C. Hill and E. J. Udine. The 
meeting adjourned at 6 p.m. for a dinner meeting 
after which Dr. John Deal spoke on “Entomology 
and war experiences in England.” New officers were 
elected for the ensuing year as follows: President, 
E. J. Udine; Vice President, V. P. Campbell; Secre- 
tary, H. M. Steiner. 

S. W. Frost 

Pennsylvania State College 





Seasonal Abundance and Distribution of Certain Blowflies 
in Southern Arizona and Their Economic Importance 


C. C. Deonter, U. 


Although the serewworm fly, Cochlio- 
mya americana C. and P., is the principal 
species producing myiasis in livestock in 
Arizona, the secondary screwworm fly, 
(. macellaria (F.), the black blowfly, 
Phormia regina Meig., and greenbottle 
flies of the genus Lucilia frequently cause 
heavy damage to the livestock industry 
both as primary and secondary infestors 
of animals, especially in wounds in cattle 
caused by dehorning and in soiled wool 
of sheep. In this article special attention 
is given to these blowflies, the screw- 
worm fly being referred to only inciden- 
tally. Some indication of the frequency 
with which these species attack animals 
was obtained by collecting the larvae and 
rearing the flies from a number of infested 
sheep. 

The general statements regarding blow- 
fly populations are based on the studies of 
three seasons, during which 13 traps were 
operated in fixed locations throughout two 
seasons, 34 traps for 5 to 15 bi-weekly 
periods, and 40 other traps for 1 or more 
bi-weekly periods. During these studies 
traps were operated in 80 locations repre- 
senting several different ecological areas 
of the State south of the Colorado River. 
A total of 6,510.5 quarts (approximately 
7,000 flies per quart) of flies were taken in 
920 bi-weekly trapping periods. The 
catches ranged from 18 flies to 42 quarts 
per period. 

The results of blowfly trapping in 4 
selected ecological areas in southern Ari- 
zona in 1937 and 1938 are presented in 
some detail. These data cover 131 trap- 
ping periods of 2 weeks each. Comparisons 
are made between these ecological areas, 
which are typical of conditions frequently 
found in the State. The effects of weather 
conditions, ecological environments, and 
animal populations on blowfly abundance 
are discussed. 

Economic IMpoRTANCE OF THE VARI- 
ous BLowrLy Species.- Phormia regina 
was found to be generally distributed in 
Arizona. In the winter large populations 
existed in the low valleys. In the summer 


The writer expresses his appreciation for the suggestions and 
criticisms made by D. C. Parman, under whose supervision this 


work was done 
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it was almost entirely eradicated from the 
hot valleys, but was present in large num- 
bers in the cool areas of the mountainous 
regions. P. regina larvae were frequently 
found in dehorned cattle during the winter 
and spring in warmer valleys, but this spe- 
cies was of minor importance on the cattle 
ranges. P. regina was taken attacking 
sheep, following primary infestations by 
Cochliomyia americana, and as an initial 
infestor of soiled wool. P. regina has been 
known to cause heavy damage during the 
rainy season to sheep on summer pasture 
on the high elevations. Wound collections 
were made at Alpine in August from a 
band of bucks, which were infested about 
the head following fighting. Cases of sheep 
infested with wool worms occurred in the 
Salt River Valley and at Yuma in the 
spring as soon as warm weather began. 
Lucilia spp. did not become sufficiently 
abundant to cause serious damage, except 
in the irrigated areas, where they were 
frequently involved in wool worm cases 
late in the winter and in the spring. Flies 
of this group, of which L. sericata Meig. 
is by far the most numerous, were found 
to be persistent in their attacks on sheep 
in both the Salt River and Yuma valleys. 
Lambs born in the spring at Yuma (this 
is not the usual lambing season) on re- 
peated occasions were observed to be 
blown by Lucilia before they became dry 
following birth. Ewes, which had been 
permitted to bed down in green alfalfa 
where the ground was damp, were blown 
even though the wool was not foul. 
Phormia regina and Lucilia sericata in- 
fluenced the shearing date. Failure to 
shear sheep before these flies became 
abundant resulted in as high as a 30-per 
cent infestation. Fine-wool lambs are 
especially susceptible to attack. Even 
though such lambs are closely watched 
and infestations promptly treated, many 
are ruined for the spring market. 
Cochliomyia macellaria became a pest 
later in the spring than Phormia and 
Lucilia, but continued active until late 
fall. (. macellaria was the species most 
frequently found as a secondary invader in 
screwworm-infested wounds. This species 
became abundant in all the ecological 
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areas in which special trapping records 
were made and maintained a high popula- 
tion over an extended period. C. macellaria 
‘aused its greatest damage during the 
summer and fall, frequently initiating 
wool worm cases in sheep that were kept 
through the summer on the irrigated 
tracts of the Salt River and Yuma Valleys. 

Larvae were collected from wounds in 
120 sheep during the period from Febru- 
ary 17 to June 16, 1938. All these collee- 
tions were from the Somerton area except 
two which were from near Tempe. For 
the most part they were from a single 
band of sheep. In a large proportion of the 
-ases more than one species occurred and 
often as many as four species. When there 
was doubt as to the responsible species, 
the larvae were reared and the adults 
identified. Lucilia reared from sheep in 
February and from the traps were identi- 
fied as sericata by D. G. Hall. These col- 
lections are summarized in table 1. 

Fifty-two of the 120 cases occurred be- 
tween March 4 and May 5, 1988, when 
the Lucilia population was high, and of 
these 50 were taken at Somerton and 2 
at Tempe. Of the 52 cases Lucilia was in- 
volved in 23, Phormia in 11, Cochliomyia 
macellaria in 5, and C. americana in 36. 
In 7 of the 23 cases in which Lucilia was 
involved it was the only species present. 

Traps AND Barts.—-Government all- 
metal, cone-type flytraps 18 inches in 
diameter were used in this work. The 
traps were baited with 2 pounds of liver 
and 1} gallons of water. At each emptying 
date the traps were rebaited with fresh 
liver and water. The traps were serviced 
twice each month, except the Nogales 
trap, which was serviced only once a 
month during the winter. The traps were 
designated by the name of the town near 
which they were located. 

Metruop OF SAMPLING CATCHES. 
When the traps were emptied, all the live 
flies were killed and the contents of the 
traps put into paper bags. Each catch was 
measured in quarts. A_ representative 
sample was taken, and by quartering 
reduced to a quantity that could be 
readily counted. The number of flies in 
a quart and in the entire catch were cal- 
culated from this sample. In a test of the 
sampling technique the error in deter- 
mining the total number of flies was less 
than 5 per cent. 

Weatuer Recorps. 


Monthly mean 





temperatures and rainfall data were ob- 
tained from the United States Weather 
Bureau. The traps were within 6 miles of 
the official weather station. Although 
some variation in temperatures occurred 
in relatively small areas, it did not appear 
to be highly significant in these popula- 
tion studies. Furthermore, a comparison 
of the fly population during the years 
1937 and 1938 with weather conditions as 
recorded by the established stations of the 


Table 1.—Occurrence of various blowfly spe- 
cies in wounds in sheep. 





NUMBER OF CASES 


With Other 


SPECIES Alone Species 
Cochliomyia americana SO 25 
Lucilia sericata 7 19 
Phormia regina t 12 
Cochliomyia macellaria 2 13 
Sarcophaga sp. 0 l 
Undetermined 3 t 





Weather Bureau is desirable, since data 
from these stations would undoubtedly 
be used as a basis for any subsequent 
studies of this kind. 

EcotocicaL Areas.-The altitude in 
Arizona ranges from less than 100 feet in 
the Yuma Valley to 12,610 feet in the 
northern part of the State. The northern 
and east-central parts are made up of 
mountains and high plateaus. Central and 
southeastern Arizona consist of valleys 
ranging in altitude from 1,000 to 4,000 
feet, which are interspersed with high 
mountain peaks and ridges. These well- 
defined valleys, with intervening moun- 
tain systems, make favorable conditions 
for ecological studies on blowflies. The 
southwestern part of the State is chiefly 
desert, with low animal populations, ex- 
cept on lands that are irrigated. Annual 
daily mean temperatures in Arizona range 
from 39.5 to 72.4° F. and the extreme 
absolutes from —32 to 126 degrees. The 
annual rainfall ranges from 3.10 inches 
at Yuma to over 30 inches in the moun- 
tainous regions. 

Data are presented on four traps lo- 
cated in well-defined ecological areas in 
which the temperatures follow a similar 
pattern. The moisture conditions are dis- 
similar, however. These areas were classi- 
fied according to their natural vegetation 
(Nichol 1937). They were located in the 
southern and southwestern parts of the 
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State. Two of the traps were in irrigated 
valleys, at Tempe and at Somerton, and 
two were in the range section, at Nogales 
and at Wickenburg. 

The Tempe and Somerton traps were 
located on irrigated tracts in broad, level 
valleys. At Tempe the elevation was 1,165 
feet, the annual mean temperature 67.8 
degrees, and the rainfall 10.9 inches. At 
Somerton the elevation was 130 feet, the 
annual mean temperature 71.9 degrees, 
and the rainfall 3.35 inches. The immedi- 
ately surrounding areas were under inten- 
sive cultivation, chiefly alfalfa, forage 
crops, and truck and citrus orchards. 
The domestic animal population was very 
high, especially through the winter and 
spring months. Both these areas had a 
heavy influx of cattle and sheep in Sep- 
tember and October. The wild animal 
population was very low, and its influence 
on the fly population was insignificant. 

Near the Nogales trap the dominant 
vegetation was desert grass (mesquite). 
The immediate environment was 
mountainous and hilly range land. The 
elevation was 3,800 feet, the annual mean 
temperature 61.8° F., and the rainfall 
14.20 inches. Domestic livestock consisted 
almost entirely of cattle and horses, 
sheep not being raised in this section. The 
wild animal population was_ primarily 
rabbits, coyotes, and deer. 

The Wickenburg trap was located on 
the Hassayampa River, in a rolling-to- 
rugged terrain. The elevation was 2,072 
feet, the annual mean temperature 64.8 
degrees, and the rainfall 10.76 inches. The 
immediate environment was a mesquite 
draw in a narrow river bottom. The sur- 
rounding area was classed as palo verde, 
cacti, and burr sage desert. A few cattle 
were present along the river throughout 
the year. The sheep population was high 
during the late fall, winter, and early 
spring. Especially was this true when 
rains made possible a good growth of 
vegetation in the spring. Jack rabbits 
made up the major portion of the wild 
animal population. 

Resuuts or Traprinc.—The trapping 
data on Cochliomyia macellaria, Phormia 
regina, and Lucilia spp. are summarized 
in tables 2 and 3. Although the four traps 
were serviced twice each month, the 
catches are presented on a monthly basis 
for comparison with the monthly weather 
summaries. 


less 
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Table 2.—Monthly catches of blowflies of 
different species at Nogales and Tempe, Arizona, 
together with climatic data. 








Number or Fires Caucut MEAN 
— Tew rer- 
Cochli- ATURE, Prectpi- 
omyia Phormia  Lucilia De- TATION, 
Date macellaria regina spp. Grees F. Incnes 
Nogales 
1937 
January — _ — 40.5 1.99 
February — _—- _ 52.4 .20 
March 896 48,194 224 54.0 .89 
April 85,648 269,218 2,304 63.0 .00 
May 98,450 53,823 1 71.2 24 
June 176,012 2,944 1 78.4 47 
July 401,595 598 1 82.7 5.60 
August 131,109 i 268 81.0 8.16 
September 301,708 1 896 76.6 3.35 
October 161,049 576 716 68.4 .82 
November 97,176 3,634 409 59.0 .00 
December 10,368 1,824 i 52.6 99 
19388 
January 832 2,752 1 51.6 .48 
February 736 = 14,867 441 52.6 1.00 
March 10,080 43,200 1,920 56.5 1.68 
— 91,535 115,424 2,451 63.5 .12 
May 242,526 27,424 640 70.4 17 
June 300 , 957 5,273 1,702 80.0 .97 
July 338 , 880 1 960 81.0 2.76 
August 445,580 1,049 1,920 80.2 4.24 
September 346,064 ! 2,496 77.2 .90 
October 108 , 335 434 1,446 64.1 11 
November 11,769 467 1 54.7 .00 
December 
Tempe 
1937 
January 2 609 63 41.6 1.61 
February 0 3,136 3,648 52.8 . 67 
March 144 20,374 16,376 57.8 2.17 
—_ 1,107 200,825 113,548 65.0 00 
May 11,073 158,876 46,464 75.0 04 
June 36,761 23,795 14,880 81.0 46 
July $2,969 601 3,008 88.7 59 
August 81,984 ! 1,401 88.8 09 
September 140,300 1 640 83.9 1.09 
October 184,512 4,761 3,571 70.8 00 
November 77,120 5,600 =12,928 57.5 .00 
December 43,712 14,304 8,192 54.1 .70 
1938 
January 29,536 14,176 7,872 52.7 42 
February 7,327 19,084 17,945 54.6 .78 
March 17,440 96 064 98 , 784 57.4 85 
April 60,480 279,648 210,432 65.6 06 
Mey 165,446 88,057 65,932 72.4 51 
June 109,440 11,776 13,376 80.6 10 
July 100,183 1 7,526 85.8 7 
August 152,064 1 3,328 86.2 .78 
September 168,960 1 454 82.6 01 
October 65,721 t 2,476 67.8 . 06 
November 10,880 441 2,476 52.6 trace 





' Individuals present in total catch but none found in counted 
sample. 


Cochliomyia macellaria is eradicated by 
cold weather in the northern part of the 
State, but remains active all winter in the 
warm valleys in southern Arizona when 
temperatures are normal. The winter of 
1936-37 was abnormally cold, however, 
resulting in the eradication of C. macel- 
laria from the State. This species did not 
reappear at Nogales until March and did 
not reach Tempe early enough in the 
spring to build up an appreciable popula- 
tion before the beginning of the hot, dry 
summer months. The winter of 1937-38 
was mild, permitting the survival of the 
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Table 3.—Monthly catches of blowflies of 
different species at Wickenburg and Somerton, 
Arizona. 








Number or Fires Cavent MEAN 
Temper 
Cochli- aTuRE, Precip 
omyia Phormia  Lucilia bDr- TATION, 
Date macellaria regina spp. orees F. Incues 
Wickenburg 
1937 
July 228 612 2, 208 ! 86.4 88 
August 104, 702 2,272 ou“h 86.0 1.44 
September 356,563 2,252 i 80.7 .78 
October 284,236 37,651 ! 68.5 00 
November 226,648 121,112 1,241 56.6 00 
December 18,681 28,051 1 51.6 55 
1938 
January 12,178 27,564 ! 50.4 55 
February 3,532 33,202 i 47.8 1.84 
March 10,329 210,387 1 51.4 2.15 
April 7,692 419,558 1,728 60.6 00 
- 198,368 50,272 2,336 69.4 4 
June 223 840 3,136 1 77.2 21 
July 298 , 880 I R64 83.6 3.26 
August 399 084 u 1,427 83.6 1.09 
September 315,264 2,112 1 79.3 35 
October 173,696 736 1 65.6 00 
November 19,673 4,163 1 50.4 00 
Somerton 
1938 
March 51,225 34,099 209,586 57.0 52 
April 99,648 30.464 349,248 66.8 00 
M.. 230 016 1,280 47 872 73.2 trace 
June 245.120 ! 27 , 520 85.5 trace 
July 289 856 1 8,256 87.0 16 





! Individuals present in total catch, but none found in counted 
sample. 
species in all four of the ecological areas 
under consideration. Lucilia are present 
throughout the year, with a peak popula- 
tion in April. Phormia regina reaches its 
peak abundance in March and April and 
then rapidly disappears with the onset of 
hot weather. 

In the Nogales environment Lucilia 
were present continuously through 38 
trapping periods covering two seasons. 
In only 6 months were more than 1,000 
Lucilia taken, and in only 1 month were 
more than 2,000 taken. The Phormia 
regina population reched a peak in April 
with a decline in May, when Cochliomyia 
macellaria became the dominant species. 
This peak abundance was caused partly 
by adults that had developed in the 
winter. C. macellaria built up to a high 
population in the summer, with a sharp 
decline in the fall, when the mean tem- 
perature dropped below 60° F. The 
August population in 1937 was probably 
reduced by the frequent heavy rains. The 
bait in traps was affected by the added 
rainwater, and the flies were not so active 
during the cloudy, rainy weather. C. 
macellaria reached a peak of 445,580 in 
August 1938. 

At Tempe the peak population for 
Phormia and Lucilia came in April. 





Vol. 35, No. 1 


Phormia built up the highest population 
of any species, reaching a peak of 200,825 
in 1937 and 279,648 in 1938. The Lucilia 
population reached a peak of 113,548 in 
1937 and 210,432 in 1938. The populations 
declined rapidly as the temperatures in- 
creased. Cochliomyia macellaria popula- 
tions build up rapidly in April and May, 
but decrease during the hot months until 
summer showers occur. A fall peak occurs 
in September or October, depending on 
the temperature and rainfall. The total 
absence of rain in September and October 
1938 probably caused the early decline 
of the C. macellaria population. 

The trapping at Wickenburg in 1937 
was not begun until late in June. The 
Phormia regina population had then de- 
clined. The peak in 1988 occurred in 
April, when 419,558 flies were taken. The 
species was present in small numbers con- 
tinuously throughout the hot summer 
months. A few Lucilia were present at 
Wickenburg, but in only 4 months were 
more than 1,000 taken. C. macellaria 
reached a maximum of 356,563 in Septem- 
ber 1937 and 399,084 in August 1938. 

The Somerton trap was operated only 
in the spring and part of the summer of 
1938. Lucilia sericata was the dominant 
species during the spring. In March 
Lucilia made up 63 per cent of the total 
catch of all flies. A total of $49,248 Lucilia 
were taken in April. The Lucilia popula- 
tion declined when the weather became 
warm and the Cochliomyia macellaria pop- 
ulation increased, reaching a peak of 
289,856 in July. The Phormia regina 
population reached a peak of only 34,099 
in March and declined to 1,280 in May. 
The traps were discontinued in August, 
at which time the C. macellaria population 
was decreasing rapidly. 

Cochliomyia americana was taken from 
traps in all four localities. In 1936 peak 
populations of this species occurred in the 
fall at Tempe and Wickenburg. In the 
15-day period ending October 15 the trap 
at Tempe caught 104 females, and in the 
14-day period ending October 25 the trap 
at Wickenburg caught 330. The traps at 
Nogales and Somerton were not in opera- 
tion at that time. As the weather became 
cooler, the (. americana population de- 
creased rapidly. An abnormally cold 
winter resulted in complete eradication 
from the State. This species was not again 
taken in traps until the following May at 
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Nogales, July at Wickenburg, and August 
at Tempe, rezching a peak in 1937 during 
the last half of October, when 44 insects 
were caught at Tempe, 55 at Wickenburg, 
and 64 at Nogales. C. americana adults 
were active throughout the winter of 
1937-38 in all localities. The peak popu- 
lation for C. americana in 1938 occurred at 
Somerton, where 148 females were taken 
during the 2 weeks’ period ending August 
10, when trapping in this area was discon- 
tinued. 

Discussion.—-Low temperatures were 
a limiting factor in the development of 
Lucilia, Cochliomyia macellaria, and Phor- 
mia regina. As a monthly mean approach- 
ing 50° F. occurred, the blowfly ac- 
tivity was curtailed. Extended periods 
of such temperatures or short periods of 
lower temperatures have resulted in eradi- 
cation of C. macellaria. High temperatures 
were a limiting factor for Lucilia sericata 
and P. regina. The optimum temperatures 
for these two species were monthly means 
of 60 to 70 degrees. Both species were 
rapidly reduced in numbers by monthly 
means above 70 degrees. Monthly mean 
temperatures of 70 to 80 degrees were 
most favorable for C. macellaria. If mois- 
ture requirements were fulfilled, much 
higher temperatures were favorable. 

Although the presence of a large num- 
ber of sheep in an area usually assured an 
abundance of host material for Lucilia 
and Phormia, sheep were not a limiting 
factor for Phormia, as shown by the large 
population of Phormia at Nogales, where 
there are no sheep, The Lucilia population 
was low on the cattle ranges at Nogales, 
but it was also low at Wickenburg, where 
there was a high sheep population during 
the spring months. High Lucilia popula- 
tions were always associated with the 
major irrigated areas. Traps that were 
only a few miles from irrigated tracts 
never at any time showed high Lucilia 
populations. 

Treating infestations is the chief means 
now employed by Arizona stockmen in 
combating these insects rather than pre- 
venting the build-up of large populations 
of blowflies. Most stock raisers have 
learned to avoid some of the conditions 
among their animals which favor heavy 
infestations. The high blowfly population 
in the irrigated districts could be reduced 
by the removal of carcasses, which serve 
as host material. For example, at one time 
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in March 1937, carcasses of four cows, one 
horse, three sheep, and four dogs were 
under observation, all within a mile and 
a half of the laboratory at Tempe. When 
such conditions are allowed to exist, a 
high fly population cannot be avoided, 
and treatments of infested animals are 
made imperative. The general adoption 
of ranch management practices outlined 
by Parman & Barrett (1941) and modified 
to fit Arizona conditions would doubtless 
reduce losses from both screwworms and 
blowflies. 

At Tempe and Somerton Lucilia popu- 
lations are far higher than usually found 
in the Southwest. Cushing & Parish 
(1938), in 4 years of trapping at Menard, 
Tex., found L. mexicana Macq. to be the 
predominating species, and the popula- 
tions of all Lucilia never at any time con- 
sisted of more than 17 per cent of the flies 
trapped. These authors used lean beef as 
bait, and therefore total populations of 
flies cannot be compared accurately. 

W. L. Barrett, Jr., in unpublished re- 
ports of blowfly trapping in southwestern 
Texas during 1936 to 1938, never at any 
time found Lucilia populations compa- 
rable to the large populations found in 
Arizona. In 1937, using liver as bait, he 
took 23 quarts of flies in a 2-week period 
ending March 18, and found 21 per cent 
to be Lucilia. This was the highest per- 
centage of Lucilia found in trap collec- 
tions on the range in southwestern Texas. 
The total Lucilia population was rather 
small compared with that found at Tempe 
and Somerton. 

Summary.—The blowflies Cochliomyia 
macellaria (F.), Phormia regina Meig., 
and Lucilia spp., especially L. sericata 
Meig., frequently cause heavy losses to 
the livestock industry of Arizona. Irri- 
gated valleys of southern Arizona, with 
their high animal populations were found 
to be favorable to Lucilia in the spring 
months. P. regina was present in large 
numbers during the spring in both the 
irrigated and unirrigated valleys. C. 
macellaria became the dominant species 
during the summer and fall. 

The seasonal and local abundance of 
the three species of blowflies was deter- 
mined by the use of conical fly traps in 
different localities in Arizona. The number 
of flies of these species taken in traps in 
1937 and 1938 in four localities in the 
southern part of the State, representing 
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various ecological types, is presented by 
months, together with data on tempera- 
tures and precipitation. 

In 120 myiasis cases Cochliomyia ameri- 
cana was involved in 105, and in 80 of 
these this species alone was _ present. 
Lucilia sericata was ‘nvolved in 26 cases, 
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in 7 of these in pure culture. Phormia 
regina was involved in 16 cases, in 4 in 
pure culture. Cocl!ie-yia macellaria was 
found in 15 cases, 2 in pure culture. 
Sarcophaga was concerned in 1 case, in 
pure culture. In 7 cases the species in- 
volved was not determined. 
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Field Studies of Certain Benzene Derivatives as Larvicides 
and Wound Protectors Against the Screwworm 


Henry E. Parisu and Eowarp F. Kntettine, U.S. Department 
of Agriculture, Bureau of Entomology and Plant Quarantine’ 


Studies on the control of the primary 
screwworm fly, Cochliomyia americana C. 
& P., at Menard, Texas in 1938 and 1939 
have been directed toward the develop- 
ment of a more effective wound protector. 
Finely ground organic chemicals have 
been given the most consideration, since 
phenothiazine has shown promise in pro- 
tecting screwworm wounds against rein- 
festations.* 

From 1937 through 1939 approximately 
800 chemicals, mostly benzene deriva- 
tives in powdered form, were tested in the 
laboratory on young screwworms by 
Bushland (1940). The more toxic of these 
chemicals were tested by Roy Melvin 
and his associates on artificially infested 
wounds on experimental animals for the 
purpose of finding effective larvicides and 
wound protectors having properties simi- 
lar to those of phenothiazine. Of all the 
materials tested only a few seemed 
worthy of extensive studies under range 
conditions.* 

Field tests were conducted in the vicin- 
ity of Menard, in 1938 and 1939. The 
results of the tests in 1938 with dipheny- 


! The writers acknowledge the advice and criticisms of Roy 
Melvin, under whose direction these studies were conducted. 
Acknowledgments are also due Raymond C. Bushland for svg- 
gestions and criticisms. 

? First noted by Melvin & Bushland on artificially infested 

inea pigs and later by Parish and Bigham on naturally infested 

tic animals. Unpublished data. 

+ Unpublished data. 

4 Prepared according to the formula supplied by E. I. du Pont 
de Nemours and Company. 


lamine and pine-tar oil have been pub- 
lished, and diphenylamine instead of pine- 
tar oil has been recommended for treat- 
ment of screwworms (Melvin et al. 1939). 

In addition to diphenylamine other 
organic chemicals in powdered or granular 
form were tested in 1938. Although the 
data are not shown, one of these, p-nitro- 
anisole, proved as effective as diphenyl- 
amine or more so. Tests with this material 
have been discontinued, however, prin- 
cipally owing to its high costs. A limited 
number of animals were treated with 
diphenylene oxide, p-nitrophenetole, and 
phenothioxin. These chemicals showed 
promise, and further tests were conducted 
with diphenylene oxide and p-nitrophene- 
tole in 1939. In addition, a mixture of 
diphenylamine 95 per cent and calcium 
stearate 5 per cent* was included. Uncon- 
ditioned diphenylamine, because of its low 
melting point, tends to cake when exposed 
to excessive heat, and the addition of cal- 
cium stearate prevents this caking to a 
large extent. The mixture was tested to 
determine whether the tendency to cake 
could be overcome without decreasing the 
effectiveness of diphenylamine. Pheno- 
thioxin, although promising, was not 
tested in 1939, owing to its cost and the 
limited supply. 

The purpose of this paper is to present 
further data on the tests with diphenyl- 
amine and pine-tar oil in 1938 and the 
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Table 1.—Time wounds were protected from reinfestation by screwworms and healing time of 
wounds after treatment with various larvicides and wound protectors. 








AVERAGE Days 
Wounpbs WERE 








Wounpbs PRoTEecTED 
Ix- Nor Re- — ———_ Dara Re- 
FESTED INFESTED Follow- Following Qutrep For 
Wounps REINFES- AFTER ing Treatments HeEaLinG 
HEALING TATIONS — INITIAL Initial Afte ———————— 
PeRiop LARVICIDE AND DuRING PER TREAT- Treat- Initial Aver- 
or Tests Wounp Protector Tests Wounpn MENT ment ‘Treatment age Range 
No. Average Per Cent 
1938 
May 25to Diphenylamine 268 1.47 49.3 13.9 1.7 33.8 6-129 
Aug. 20 Pine-tar oil (check) 252 3.16 $2.1 9.2 7.9 85.8 6-140 
1939 
May 16to Diphenylene oxide 214 1.10 59.8 16.0 11.3 30.3 8-119 
July 27 p-Nitrophenetole 210 1.03 59.5 wae 12.6 31.7 7-132 
Diphenylamine (check) 211 87 64.5 17.3 12.6 29.9 9 92 
July 28 to Diphenylene oxide 353 92 55.8 17.6 11.7 28.1 7-104 
Oct. 14 Diphenylamine 95 per 
cent, calcium stea- 
rate 5 per cent 3638 1.20 53.4 15.7 10.4 30.2 8 8&8 
Diphenylamine (check) 359 91 56.0 16.2 13.1 29.5 9- 92 
May Il6to Diphenylene oxide 567 .99 57.3 17.0 11.5 28.9 7-119 
Oct. 14 Diphenylamine (check) 570 90 59.1 16.6 12.9 29.6 9 92 





results of tests in 1939 with diphenylene 
oxide, p-nitrophenetole, diphenylamine, 
and diphenylamine conditioned with eal- 
cium stearate. 

Procepure.— Tests were conducted on 
nine selected ranches in Menard and 
Kimble Counties, Texas. Each of the 
writers, with the aid of assistants, con- 
ducted separate tests, using the various 
materials simultaneously. The results pre- 
sented give the combined data obtained 
for each chemical. 

All materials used were furnished by the 
Bureau of Entomology and Plant Quaran- 
tine and were applied by members of the 
laboratory staff. Intested animals found 
by ranch workers were turned over to 
Bureau representatives for treatment and 
further observations. 

To each animal available for treatment 
a numbered tag was attached, and the 
kind and condition of the animal, the 
nature of the wound, and the approximate 
size and age of larvae were recorded. The 
wounds were treated with benzol to kill 
the larvae, the soiled wool or hair was 
clipped from the region of the wound, and 
most of the large dead larvae were re- 
moved with forceps. The granular or 
powdered materials were liberally applied 
by hand to the wound and on the soiled 
area around the wound (Melvin ef al. 


1939). Pine-tar oil was applied with a 
mall paint brush. Infested animals were 
taken at random for treatment with the 
various materials. 

The animals under treatment were con- 
fined in a small pasture on each ranch and 
were corralled by the rancher for each 
observation. The examinations were made 
daily except Sundays, but no retreatments 
were made unless reinfestations occurred. 
In the event of a reinfestation the larvae 
were killed with benzol, and the wounds 
were treated with the wound protector 
originally applied. 

Tests were conducted on sheep, goats, 
cattle, hogs, and a small number of horses. 
Approximately 75 per cent of the cases, 
however, were on sheep and goats. 

Resutts.—The results obtained are 
presented in tables 1 and 2. 

Diphenylamine proved more than twice 
as effective as pine-tar oil on the basis of 
the number of reinfestations and also 
showed superiority over pine-tar oil in 
the number of days wounds were pro- 
tected against reinfestation and in the 
percentage of wounds that healed without 
becoming reinfested. On the basis of the 
number of reinfestations per 100 wounds 
on respective days after treatment (ac- 
cumulated) diphenylamine was far more 
effective than pine-tar oil. During the 
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first three days after treatment, the num- 
ber of reinfestations of wounds treated 
with pine-tar oil was over five times that 
of wounds treated with diphenylamine. 
Less effective as a wound protector than 
diphenylamine was p-nitrophenetole and, 
since it is more expensive it was not tested 
further. Diphenylene oxide also appeared 
to be less effective than diphenylamine, 
but since this chemical may become 
cheaper than diphenylamine, and_ since 
it does not have the disadvantage of 
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tween diphenylene oxide and the condi- 
tioned diphenylamine. 

Since ciphenylene oxide and diphenyl- 
amine were included in all the tests, com- 
parison of these materials was possible for 
the entire season, May 16 to October 14 
(Tables 1 and 2). Diphenylamine was 
slightly more effective in preventing rein- 
festations, but there was little difference 
in the number of days protection and heal- 
ing time for the two materials. Diphenyl- 
amine proved considerably superior to 


Table 2.—Reinfestations by screwworms in wounds on successive days after treatment with various 


larvicides and wound protectors. 





Pine- 


DirpHeNYLAMINE 


Di- Tar Dienen- p-Nerrro- Direnen DirHen 95"; Dirpaen Dirnen- 
PHENYL- Ou YLENE PHENE- YLENE YLENE CaLcoium YLENE YLAMINE 
Marertat Usep AMINe CHeck Oxtpe TOLE Oxipe Oxipe Srearate) (Cueck OXIDE (Heck 
May 25 to May 16 to duly @S to Mav I6to 
Period of tests Aug. 20, 1938 July 27, 1939 Oct. 14, 1989 Oct 14, 1939 
No. of Wounds! S24 333 228 229 230 $04 408 405 632 633 
Reinfestations, 
days after 
treatment 
first 6 146 $ l ‘ 2 I 2 ) 6 
second Ma 291 70 12 6 23 22 16 ss 22 
third SI 230 9 24 15 52 61 9 | 64 
fourth 89 149 56 37 $6 69 76 60 125 68 
fifth 71 77 38 34 25 65 88 690 108 4% 
after fifth 180 128 1” 162 133 171 245 199 411 $32 
Total +61 1021 206 270 219 382 $88 395 678 64 
Reinfestations 
per 100 wounds, 
days after 
treatment 
first 1.9 43.8 1.3 0.4 1.7 0.5 0.2 0.5 0.8 0.9 
second 12.3 131.2 10.1 5.7 +5 6.2 5.7 $5 7.6 4.4 
third 37.3 200.3 27.2 16.2 10.9 19.1 20.8 16.6 22.0 14.5 
fourth 64.8 245.0 51.8 32.3 26.5 16.1 19.7 t1.5 $1.8 29.7 
fifth 86.7 268.2 68.4 $7.2 37.4 52.2 62.3 $8.6 58.1 44.6 
Per cent mortal 
ity testanimals 17.7 21.0 5.3 8.3 8.3 7.6 7.9 8.4 6.7 8.4 





t All wounds treated including those later discontinued owing t 
caking, further tests were conducted with 
it. 

Considering the number of reinfesta- 
tions in wounds that eventually healed 
(Table 1), there was no difference in pro- 
tection between diphenylene oxide and 
diphenylamine, whereas both were more 
effective than the diphenylamine-calcium 
stearate mixture. The lower efficacy of 
the mixture was apparently due. to the 
fact that it does not adhere to the surfaces 
of the wounds so well as does uncondi- 
tioned diphenylamine. Considering the 
number of reinfestations in all wounds 
(Table 2), diphenylamine was slightly 
more effective than diphenylene oxide or 
the conditioned diphenylamine. On this 
basis there was very little difference be- 


o death, loss orsale of animal 


diphenylene oxide on the basis of the total 
number of reinfestations after treatment 
(Table 2). Regarding the number of rein- 
festations on the first day after treatment 
there was no difference between the two 
materials, but regarding the number on 
the second, third, fourth, and fifth days 
diphenylamine was distinctly more effec- 
tive. 

Whatever animal mortality occurred 
was generally during the first week or 10 
days of the test period and was apparently 
due to the weakened condition of the ani- 
mal from the initial severe attack of the 
screwworms. There was never the slight- 
est indication that death was caused by 
poisoning from the chemicals used. Al- 
though the animals treated with pine-tar 
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oil showed a higher mortality than those 
treated with diphenylamine, it is believed 
that this difference may have been due to 
the larger number of reinfestations among 
the former, requiring more frequent 
handling and treatment of the animals. 

In all tests the number of days protec- 
tion following treatments subsequent to 
the initial treatment was consistently less 
than that following the initial treatment 
(Table 1). This reaction possibly may 
have been due to the slower sloughing of 
the dead tissues in the wound during the 
early stages of recovery, with the result 
that the protective chemical was retained 
and remained effective in the wound for 
a longer time. 

Summary.—-In field tests in 1938 and 
1939 with animals from selected ranches 
in Menard and Kimble Counties, Texas, 
wounds infested with the screwworm, 
Cochliomyia americana C. and P., were 


treated with the following materials as 
larvicides and wound protectors: Pine- 
tar oil, diphenylamine, p-nitrophenetole, 
diphenylene oxide, and a mixture of 
diphenylamine 95 per cent and calcium 
stearate 5 per cent. 

Diphenylamine was found to be the 
most effective wound protector tested. 
Although p-nitrophenetole is slightly more 
effective than diphenylene oxide, its use 
is considered out of the question owing to 
its cost. Diphenylene oxide proved slightly 
less effective than diphenylamine, but this 
material may be of practical use for screw- 
worm control owing to its low cost and 
because it does not cake upon exposure to 
high temperatures as does diphenyl- 
amine. 

The addition of calcium stearate to 
diphenylamine to prevent caking de- 
creases the effectiveness of diphenylamine 
as a wound protector.—12-24-41. 
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Aw Unusvat Experience wits Lucilia sericata 


Grace H. Griswoip 


Cornell University, Ithaca, New York 


Upon going into the bedroom of my apartment one 
afternoon late in September I was astonished to see 
10 or 15 fly larvae wriggling about on the white 
spread of the bed. Realizing that the maggots must 
have come from above, I looked up at the ceiling. 
Directly over the bed there is a narrow crack in the 
wall paper and at the edge of this crack I saw two 
wriggling maggots just ready to fall. About 15 more 
maggots dropped down on the bed during the course 
of the evening and 28 were collected the following 
day. Maggots continued to drop from the crack for 
about a week. No definite count was made but there 
must have been about 100 in all. In an effort to rear 
adults, some of the larvae were taken to the Insec- 
tary and placed in a battery jar on a layer of damp 
sand. Raw liver was provided as food. 

A few days later small adult blow flies began to 
appear about the curtains and screens of the bed- 
room windows. One adult was caught just as it was 
emerging from the crack in the ceiling wall paper. 


Specimens were taken to Dr. O. A. Johannsen for 
determination. He found them to be Lucilia sericata 
(Meigen), although he said they were unusually 
small for that species. Within a week 37 specimens 
were caught flying about the bedroom windows. 

Eventually the larvae that had been placed in the 
battery jar developed into adults. These also were 
taken to Dr. Johannsen who found them to be 
Lucilia sericata. The reared specimens were fully 
twice as large as those captured on the curtains and 
screens of the bedroom windows. 

The origin of the infestation remains a mystery. 
It seems probable, however, that the maggots were 
feeding on a mouse or a squirrel that had died in the 
space between the ceiling of the bedroom and the 
floor of the room above. It has even been suggested 
that the animal might have been injured and that 
eggs might have been deposited on the wound before 
the animal went into the wall to die.—10-20-41. 











Toxicity of Some Semicarbazones to Codling Moth Larvae 


E. H. Stecuer, S. I. Gertier and H. L. Haver, UU’. 


S. Department 


of Agriculture, Bureau of Entomology and Plant Quarantine 


A previous communication by Smith 
et al. (1938) lists several organic com- 
pounds which, under laboratory condi- 
tions, have indicated some promise as 
insecticides for the codling moth larva, 
Carpocapsa pomonella (L.). Among them 
is acetone semicarbazone (III). It is 
readily prepared on condensation of ace- 
tone (I) and semicarbazide hydrochloride 
(IT) in the presence of a weak base such as 
sodium acetate or pyridine (Haller & 


LaForge 1936). 
CH, H O 
‘c O+H.N—N-—C— NH, HCI+ 
CH, 
I II 


The above reaction is a general one and 
may be applied to many aliphatic, aro- 
matic, and related ketones. Aldehydes 
also yield semicarbazones. 

Since numerous ketones and aldehydes 
are available commercially at a low cost, 
and semicarbazide hydrochloride is po- 


Table 1.—Results of check tests with ethanol 
solution and lead arsenate against codling moth 
larvae. 








Numper Percentace or Piucs 


SOURCE OF or APPLE 


LARVAE Piucs Wormy Stung Clean 
Ethanol solution 
Local 508 88 0 12 
Wasbington State 477 95 0 5 
Lead arsenate 
Local 500 17 9 74 
Washington State 416 51 9 40 





tentially available at a reasonable cost, it 
was deemed of interest to compare the 
toxicity of some of these semicarbazones. 

Tests against the newly hatched cod- 
ling moth larva were made under labora- 
tory conditions by the apple-plug method 
(Siegler & Munger 1933, Siegler et al. 1934). 
Two strains of larvae, local and Washing- 
ton State, were employed because of their 
availability when the tests were con- 


ducted. 


In check tests with 20-per cent ethanol, 
and with lead arsenate at the rate of 4 
pounds to 100 gallons in a carrier of 20- 
per cent ethanol, the survival was higher 
for the Washington strain of larvae than 
for the local strain (table 1). It does not 
neecssarily follow, however, that the 
semicarbazones would be more toxic to 
the loeal larvae than to the Washington 
strain. The reverse may occur, as is illus- 
trated by p-chloroacetophenone, which 


killed 98 per cent of the Washington 
CH, HO 
base 
> C=-N—N—C—NH, 
CH, 
Ill 


larvae and 88 per cent of the local. 

The semicarbazones were prepared for 
spraying purposes by adding 95-per cent 
ethanol in an amount equal to 20 per cent 
of the carrier. Many of the semicarba- 
zones are soluble in ethanol and remain in 
solution when water is added; some are 
soluble in ethanol but separate on the ad- 
dition of 4 parts of water by volume; and 
others are practically insoluble both in 
ethanol and in water, thus remaining in 
suspension in their original physical form. 

Results of tests with the ketone and 
aldehyde semicarbazones at a dosage of 
4 pounds to 100 gallons are given in table 2. 

Of the 30 derivatives tested, only 5, 
those from p-chloroacetophenone, 2-hep- 
tanone, cyclopentanone, 2-octanone, and 
2-furaldehyde, indicated some promise. 
The replacement of the chlorine atom in 
p-chloracetophenone by hydrogen to give 
acetophenone, and by the methyl and 
hydroxyl groups to yield p-methylaceto- 
phenone and p-hydroxyacetophenone, re- 
spectively, gives compounds whose semi- 
‘arbazones are much toxic. The 
2-heptanone and the 2-octanone deriva- 
tives, which may be regarded as the butyl 
and amyl homologs of acetone semicarba- 
zone, are almost twice as toxic as the 
2-butanone and 2-pentanone derivatives, 
the methyl and ethyl homologs. 


less 
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Table 2.—Results of laboratory tests of semicarbazones against codling moth larvae. 








NUMBER PERCENTAGE OF PLUGS 
SOURCE OF or APPLE ae 
SEMICARBAZONE Larvae! PLuGs Wormy Stung Clean 
Ketone derivatives 
p-4 ‘hloroacetophenone _ 7 12 i 
2-Heptanone W 109 30 0 70 
Cyclopentanone L 104 3 2 64 
2-Octanone L 106 34 4 62 
Cyclohexanone W 106 50 l 49 
2,4-Dimet hyl-3-pentanone W 108 53 0 47 
2-Butanone L 102 56 7 37 
2-Pentanone L 105 67 3 30 
+-Methyl-2-pentanone L 103 76 1 23 
Benzophenone L 106 76 0 24 
p-Hydroxyacetophenone L 99 78 0 22 
Aceto acetic acid ethyl ester L 100 79 3 18 
p-Methylacetophenone L 108 82 0 18 
p- Aminobenzophenone W 105 86 0 14 
Levulinie acid W 106 86 0 14 
Benzoin L 106 86 l 13 
2,6-Dimet hyl-4-heptanone L 102 87 0 13 
Acetophenone 4 108 SS 0 12 
$,4-Dichloroacetophenone W 108 92 2 6 
Benzil W 104 93 0 7 
Acetonylacetone L 106 95 0 5 
Aldehyde derivatives 
2-Furaldehyde L 101 45 13 42 
Cinnamaldehyde L 97 66 0 34 
Salicylaldehyde L 104 74 0 26 
a-Ethyl butyraldehyde L 100 79 1 20 
o-Chlorobenzaldehyde W 102 82 0 18 
Crotonaldehyde L 102 S4 0 16 
Vanillin W 101 88 0 12 
Benzaldehyde L 104 90 2 8 
Piperonal W 108 91 0 9 





L. =loeal larvae; W = Washington State larvae 


Table 3.—Effect of certain semicarbazones on apple and peach foliage. 











Spray Matera! Type or Foutace INJURY 
Apple, Stayman None 
p- ‘hloroacetophenone semicarbazone Apple, Grimes Golden Very slight 
Peach, Elberta Nore 
p-Chloroacetophenone semicarbazone and Bordeaux mixture | Apple, Grimes Golden Very slight 
p-Chloroacetophenone semicarbazone, wettable sulfur, and Peach, Elberta None 
hydrated lime 
Cyclopentanone semicarbazone \pple, Grimes Golden None 
: : ae Peach, Elberta None 
Cyclopentanone semicarbazone and Bordeaux mixture Apple, Grimes Golden None 
Cyclopentanone semicarbazone, wettable sulfur, and hy- Peach, Elberta None 
drated lime 
2-Octanone semicarbazone core eral ae — 
2-Octanone semicarbazone and Bordeaux mixture Apple, Grimes Golden None 
2-Octanone semicarbazone, wettable sulfur, and hydrated Peach, Elberta None 
lime 
2-Furaldehyde semicarbazone aoe ema None 
. each, Elberta 
2-Furaldehyde semicarbazone and Bordeaux mixture Apple, Grimes Golden None 
2-Furaldehyde semicarbazone, wettable sulfur, and hy- Peach Elberta None 


drated lime 





Semicarbazones were applied at the rate of 4 pounds to 100 gallons, wettable sulfur and hydrated lime at 6 pounds, and Bordeaux 
mixture at 4 pounds of copper sulfate and 8 pounds of lime 
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The results also indicate that, in gen- 
eral, the semicarbazones derived from 
ketones are likely to be more toxic to the 
codling moth larva than are those ob- 
tained from aldehydes. 

Small-scale foliage tests on fruit trees 
were made with those compounds which 
were the more promising as insecticides, 
with the exception of 2-heptanone semi- 
carbazone. The data are summarized in 
table 3. They show that very slight injury 
was produced on apple foliage (Grimes 
Golden) by p-chloroacetophenone alone 
and in combination with bordeaux mix- 
ture. None of the other spray materials 
raused noticeable damage. 
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SumMArRyY.—- Ketone and aldehyde semi- 
carbazones are readily prepared from 
semicarbazide hydrochloride. Out of 30 
derivatives tested against the newly 
hatched codling moth larva, the following 
semicarbazones indicated some promise 
for insecticidal usage: p-chloroacetophe- 
none, 2-heptanone, cyclopentanone, 2- 
octanone, and 2-furaldehyde. In small- 
scale spray tests of these compounds 
(except 2-heptanone, which was not tried) 
on apple and peach foliage, no injury 
resulted except to a very slight extent 


with p-chloroacetophenone alone and 
combined with bordeaux mixture on 
Grimes Golden apple foliage.—11-5-41. 
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SMALL Insect CAGE 


M. D. Farrar, Illinois State Natural History Surrey, 
Urbana, Illinois 


In the study of fumigation of stored grain, a sup” 
ply of small, sturdy, uniform insect cages was needed- 
A cage of this type was developed from a No. 7, 1.57 
ounce gelatin veterinary capsule. The finished cag® 
holds about an ounce of grain and 200 live insect 
without crowding. Cages are uniform in shape an‘ 
size and will withstand handling with very litt!e 
breakage through repeated experiments. 

The 1.5-ounce gelatin capsule will just slip into the 
cell of the 11-foot brass grain probe. In use, the 
cages are loaded with a known culture of grain in- 
sects, along with about 1 ounce of grain. The filled 
cages are inserted along the cells of the grain probe; 





























A 2 
the probe is closed, forced to the bottom of the bin, 
and then opened. After fumigation, the probe is re- 
moved and the gelatin cages recovered. 


The ends of the gelatin capsule A are removed by 
touching them lightly against an emery wheel. The 
two open ends, about a half-inch in diameter, are 
formed as in B. Silk bolting cloth (such as used in 
flour mills for flour) is cut into l-inch squares and 
attached to the open ends by a ring of lacquer cement 
as in C. The excess silk is cut away and faults re- 
paired with cement. The finished cage is shown in D 


Reticulitermes tibialis 
IN CoTTONseEED HULLS 


C. H. Kinstey, Merced, California 


Of recent years we have frequently used cotton- 
seed hulls instead of sawdust to dilute bran used in 
grasshopper poisons. Cottonseed hulls have proven 
to be reasonably satisfactory for this purpose and 
under our conditions superior to available sawdust. 

This year we had remaining in stock about 215 
sacks of cottonseed hulls which were stacked for the 
summer on bare ground in the open. This ground was 
slightly damp at the time these cottonseed hulls were 
stacked. In moving the cottonseed hulls into the 
warehouse for the rainy season, Inspector Eugene 
Barnes found the bottom layer to be infested with 
Reticulitermes tibialis (Banks). 

This black-legged termite is widely distributed in 
the West and according to E. O. Essig is often found 
at high elevations. In this instance, however, the 
elevation was only 171 feet above sea level. This is 
the first case we have noted locally of an infestation 
of termites in cottonseed hulls. 

The determination of species was made by H. H. 
Keifer of the California State Department of Agri- 
culture. 


Caddisfly Larvae Fouling a Water Tunnel 


Perez Summons, Dwicut F. Barnes, CHarues K. Fisner, and Georce H. 
KaLoostiaNn, Bureau of Entomology and Plant Quarantine, Fresno, California 


Loss caused by representatives of the 
order Trichoptera' is so rare that the 
writers have welcomed an opportunity to 
observe an extensive infestation in a water 
tunnel, supplied from a river in the Sierra 
Nevada Mountains. At the location in 
question part of the flow of the river is 
diverted into a settling basin from which 
the water passes through fish screens, a 
flume, and a series of tunnels and open 
conduits. 

Fouling of the uppermost tunnel by 
caddisworm structures necessitates occa- 
sional shut-downs and cleaning. A mat of 
shelters and nets (Figs. 1, 2), produced by 





Photo- 


tunnel. 

graphed looking downstream at wall at an angle of 

about 45 degrees to show openings in irregular rows 
of baskets or nets. 


Fig. 1 Caddisworm matting in 


the insects on the concrete lining of the 
walls and floor, accumulates until the rate 
of flow of water has been reduced to a 
point at which the expense of shut-down 
and cleaning is justified. Cleaning is gen- 
erally done when the flow has fallen below 
normal by about 50 cubic feet per second, 
or approximately 8 per cent. The conduit 
is out of use for the greater part of a day 


1 An account of heavy annual loss of net floats on Lake Mani 


toba in winter, caused by severing of net sidelines by Phrygar 
vi Milne, is given by Milne (1938). Betten (1934) mentions 
records of damage to the wood of bridges. Injury to water cress 


beds in England is noted by Metcalf & Flint (1938 


and there is in addition a progressive loss 
of output as the infestation increasingly 
reduces the flow. After the matting has 
been removed, the flow of water returns 
to normal.(Table 2). Caddisworm infesta- 





Fic. 2. 


Upstream limit of caddisworm matting, at 
lower end of settling basin where current becomes 
rapid. Height of infestation probably indicates low- 
water mark of preceding fall and winter. Entrance 
to flume is at right. 


tion is reported to have been causing diffi- 
culty since 1922, the second year of opera- 
tion of the development. 

To acquire a fairly good general under- 
standing of the life histories and ecology 
of the caddisflies which infest the tunnel 
would require research in residence for a 
considerable period. Since the writers 
have been able to work in the drained 
tunnel for only 5 or 6 hours a year for 3 
years, it follows that our information is 
fragmentary, to say the least. The present 
paper attempts little more than a narra- 
tive account of our observations. 

INFESTATION ON May 14, 1939.—The 
mat of insect structures was remarkably 
uniform, covering the floor of the tunnel 
and extending up the walls to a clearly 
defined upper margin 5 to 6 feet from the 
floor. The basis of the structures resembled 
silk, into which were incorporated minute 
waterlogged plant fragments. In color the 
matting was dark seal brown; in texture it 
was of the consistency of a wet sponge 
vielding but resilient and not gelatinous 
or slippery. Arranged in irregular short 
rows above the substratum of shelters 
were small basket-like nets for catching 
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food, the openings facing upstream and 
the rows extending in general at right 
angles to the current (Fig. 1). 

When the material was partly scraped 
off, the interior of the fabric, or caddis, 
was seen to contain a large population of 
larvae. It was not clear whether each 
larva possessed its own shelter and net or 
lived a more or less communal life in an 
inter-connecting labyrinth. As observed 
by flashlight or, near the entrance, by 
daylight, no insects were visible, all being 
beneath the surface of the matting, which 
was about a half-inch thick. 

Square-foot samples of matting and 
larvae were scraped off, placed in cloth 
bags, transported 180 miles, stored in a 
refrigerator, and examined May 15 and 
16. Most of the larvae were alive when the 
material was looked over. The numbers 
found were as shown in table 1. 


Table 1.—Populations of caddisworms in 
square-foot samples of matting. 





DisTaNceE FROM NUMBER OF 


Sampce No. Entrance (Peer) LARVAE 
] 0 SI 
2 100 222 
3 200 225 
t 300 373 
5 ow 254 
6 500 S66 
7 600 $47 
S 700 208 
9 S00 223 
10 900 120 
11 1.000 200 

12 1,500 147 
13 2.000 1S 
14 2,500 21 





Where the wall was exceptionally rough 
and deeply pitted, as it was in the case of 
samples 2, 3, and 10, removal of insects 
was less thorough than where the surface 
was smoother. At 3,000 and 3,500 feet 
the structures were about one-half as 
plentiful as at 2,500 feet. There were 
fewer at 4,000 feet than at 3,500, and at 
4,500 feet the insect shelters and nets were 
sparse. If an average population of 300 
per square foot is assumed for the first 600 
feet, the number of caddisworms in that 
portion of the tunnel was 3,240,000. No 
pupae or adults were obtained. Case- 


bearing Trichoptera and larvae of various 
other aquatic insects were common but 
were obviously of no importance in reduc- 
ing the flow of water. 

The infestation on the floor and walls 
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represented an area of 18 square feet for 
each linear foot of tunnel. In the first 
1,500 feet of tunnel the area of matting 
which served to cause turbulence and to 
retard the flow was 27,000 square feet. 
Since the insect structures were about a 
half-inch thick, the estimated volume of 
matting in the first 1,500 feet was 1,125 
cubic feet. 

INFESTATION ON JUNE 9, 1940.--The 
band of matting extended up the walls 
about 3 feet. Observations on the up- 
stream limit of infestation (not made in 
1939) showed that a rather clear-cut 
boundary existed, upstream from which 
the walls were clean. This boundary was 
located well below the fish screens, where 
the narrowing cross-section of the settling 
basin funneled the water into the flume 
and rapidly increased its velocity. 

On the above date an emergence cage, 
provided with several quarts of matting 
and larvae, was placed in the relatively 
quiet water above the fish screens. 

OBSERVATIONS ON SEPTEMBER 25, 1940. 

Kighty-six dead caddisflies were re- 
moved from the emergence cage, and 33 
were captured at two electric lights by 
the flume. The first adult was taken at 
6:05, thirteen minutes after official sun- 
set. Collecting continued for 1 hour. Flight 
of the caddisflies was rather rapid, and 
upon alighting on a brightly illuminated 
surface they darted about in search of 
hiding places. 

Identifications were made by Dr. 
Herbert H. Ross of the Illinois Natural 
History Survey. It appears probable, 
judging from the emergence-cage collec- 
tion, that the dominant species in the 
tunnel matting are Hydropsyche occidenta- 
lis Banks and Dolophilus gabriella Banks. 
Representatives of the genera Cheuma- 
topsyche, Lepidostoma, and Chimarrha also 
were present. The Hydropsyche and the 
Dolophilus were collected at the lights as 
well, together with representatives of the 
genera Polycentropus, Chimarrha, Cheu- 
matopsyche, Glossosoma, and Rhyacophila. 
Larvae from the matting were placed in 
the genera Hydropsyche and Cheumato- 
psyche. 

During the September visit the flow 
record shown in table 2 was given us by 
the owners. This record illustrates the 
effects of cleaning. Other indications from 
the data are that the overwintered infesta- 
tion had no effect on the efficiency of the 
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tunnel until after May 15, and that rein- 
festation began to influence the flow about 
$3 weeks after the matting was removed. 
During the period included in table 2 
sufficient water was available to provide a 
capacity flow of about 604 second-feet if 
no infestation had been present. 

OBSERVATIONS IN JUNE 1941.—Further 
collections at lights were undertaken on 
June 13, but only 3 caddisflies were cap- 
tured. The first of these came to a light 
at 7:45, when a light meter registered 
less than one-fourth candlepower. Official 
sunset was at 7:19, but twilight was ad- 
vanced by the nearby mountains. Collect- 
ing continued for 1 hour, under favorable 
conditions of temperature and air move- 
ment. 

The following day, the tunnel having 
been drained for cleaning, the infestation 
was found to extend up the walls for about 
30 inches, as shown in figure 2. The loca- 
tion of the upstream limit was the same 
as it had been a year previously. 

During this visit a hasty examination 
of log-books, in which depths of water in 
the tunnel were recorded, indicated that 
low water levels in fall and early winter 
control the height of the matting present 
the following May and June, when the 
depth of water is about 9 feet. 

CLEANING AND Prevention.—-In 1939 
the job of removing the matting was ac- 
complished by about 15 men who used 
long-handled iron serapers and shovels, 
followed by wire brushes. Employees 
cleaned the tunnel in 1940 with a high- 
pressure stream of water, and in 1941 
portable equipment with a pump and 2 
nozzles gave good results. 

At the time of the 1939 shut-down it 
was noted that the entire surface of the 
tunnel lining below the upper limit of 
infestation was covered by the caddis- 
worm structures except where there was 
an exceptionally smooth spot formed by 
an exposed polished pebble or an asphalt 
patch. At that time the writers put on 
several test areas of waterproof grease; 
where this was applied heavily, complete 
prevention of attachment of caddisworms 
was evident 13 months later. At the end 


Table 2.—Average water flow at measuring 
station. 








SECOND- SECOND- SECOND~ 
1940 FEET 1940 FEET 1940 Feet 


May 10 604 June 2 574 June 24 604 


11 604 3 568 25 605 
12 605 4 572 26 §=66038 
18 605 5 568 27 603 
14 604 6 568 28 604 
15 608 7 564 29 6038 
16 602 8 564 30 600 
17 = 608 9 1 July 1 602 
1s 602 4 598 
19 601 10 605 3 595 
20 599 ll 605 4 592 
21 595 12 610 5 587 
22 594 13 610 6 588 
28 §=595 14 612 7 &83 
24 591 15 606 8 586 
25 588 16» =606 9 567 
26 590 17 607 10 575 
27 586 IS 606 1! 570 
28 5S4 19 606 12 566 
29» =58I 20 »=606 13. 564 
30 578 21 606 14 560 
31 575 22 606 15 560 
June 1 575 23 608 16 2 





Closed for cleaning. ? Dam stopped spilling. 

of 25 months much of the grease was still 
intact but in general the coating had de- 
teriorated. Tests with asphaltic prepara- 
tions, for possible application to the damp 
concrete, were begun in February 1940 
and are being continued. 

Orner INrestations.—In addition to 
the heavy infestation in the upper tunnel, 
some trouble is reported to occur farther 
down, partly in open conduits. In south- 
ern California infestation, probably by 
caddisfly larvae, is said to occur in certain 
concrete pipes from which the “‘moss”’ is 
cleaned by means of bundles of oak brush 
which are carried along by the current. 
The writers have been informed, in corre- 
spondence, that the flow in two covered 
sections of the Owens Valley aqueduct of 
the Los Angeles water supply system had 
been materially reduced by caddisworm 
infestations. Temporary relief was ob- 
tained by drying the conduits to kill the 
insects, followed by seraping. Later, open 
approaches to the tunnels were covered, 
with the result that the trouble is said to 
have disappeared.—12-30-41. 
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Insecticidal Action of Millettia pachycarpa Benth. 


Sutin Foon Carv, Spine Lin and Yer Som Cuut, Entomology Laboratory, College of 
Agriculture, National Sun Yat-sen University, Kwangtung, China’ 


The seeds and roots of the tall scandant 
papilionaceous shrub Millettia pachy- 
carpa Benth. have long been used as a fish 
poison, am insecticide and a drug in 
Yunnan, China. The plant is better known 
by its vernacular names, Ch’ung-tien-tsu 
or Hung-yao. The seeds are on sale in most 
of the dry-fruit stores in Kumming, Yun- 
nan. Their active constituents are rote- 
none and the rotenoid group of compounds. 
Studies on the insecticidal action of the 
seeds of this plant were begun in the sum- 
mer of 1940 at Chengkiang, Yunnan and 
are being continued at Lih-yuan-pao, 
Ichang, Hunan, China. This paper gives 
a summarized account of the results of 
some toxicological experiments conducted 
under laboratory conditions with the seeds 
of this plant. 

The seeds as purchased from the market 
were ground to a fine powder. When used 
for contact poison tests, extracts were pre- 
pared by placing a 10 gram portion of the 
material in an erlenmeyer flask containing 
the solvent and allowed to stand, with 
occasional shaking, for a definite period. 
Then the mixture was filtered and sprayed 
onto the insects with a Flit atomizer. 
Aqueous extracts were prepared by put- 
ting a weighed amount of the powder in 
a bag made of linen. The bag was dipped 
in distilled water for a certain length of 
time and then the extract was squeezed 
and kneaded with the hand. The mare, 
which had been freed of as much water 
as possible, was thrown away. To deter- 
mine total solids 5 cc. of the extract were 
evaporated at a temperature of 97° C. 
and the residue weighed. When used for 
stomach poison tests, the powder was 
sifted through a muslin bag. Only the fine 
particles were used and the size ranged 
from 18 to 90 microns in diameter. 

In each series of tests 20 to 100 insects 
taken from the same population and pro- 
vided with food were used as checks. The 
criterion of death was the failure of the 
insects to move when the body or the 
legs were pinched with forceps. The net 
mortalities were obtained by correcting 


1 The authors are greatly indebted to Professof Roy Hans 
berry, Cornell University, Ithaca, N. Y., for his helpful sugges 
tions and criticisms. 
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the observed mortalities for mortalities in 
the check populations by means of 
Abbott's (1925) formula. In testing the 
significance of the mean of a sample and 
of the difference between two means, the 
statistics were calculated according to 
Fisher (1938). 

EXPERIMENTS WITH THE Hovuseriy 
AND THE CaBpBace Worm. Water, aleo- 
hol and acetone extracts at a concentration 
of 10 gm. of the powder to 100 ce. of sol- 
vent were applied as fine spray against 
the adult housefly, Musca domestica Linn. 
and the full-grown larvae of the cabbage 
white butterfly, Pieris rapae Linn. For the 
housefly, samples of 90 to 110 insects were 
employed in each test. Ten minutes after 
the insects were sprayed they were trans- 
ferred to a smaller paper cage in which 
brown sugar was provided as food. The 
flies were then observed for mortality over 
a period of 24 hours. For the cabbage 
worm, samples of 20 insects were sprayed 
and then transferred to cabbage leaves 
where they were observed for mortality. 
In all these tests the insects were exam- 
ined at intervals of 2 to 4 hours, so that 
the speed of toxic action was found. The 
extracts used for houseflies were prepared 
by extracting the powder in the solvent 
for 5 days and then filtered; that for cab- 
bage worms, only 1 day. The results ob- 
tained are summarized in tables 1 and 2. 

The results obtained indicate definitely 
that extracts of the seeds of M. pachy- 
carpa have a high toxic effect on these 
insects. Against the housefly, acetone ex- 
tract was the most effective; against the 
cabbage worm, alcohol extract was the 
most effective. This is noteworthy, be- 
cause rotenone is only very slightly sol- 
uble in alcohol (0.2 gm. in 100 ee.). The 
seeds seem to contain some other toxic 
principles besides rotenone. 

EXPERIMENTS WITH THE CHina-Grass 
Butterriy.—-Aqueous extracts prepared 
by soaking 0.25, 0.5, 1.0, 1.5, 2, 2.5, and 
3 gm. of the pulverized seeds of Millettia 
pachycarpa in 50 ce. of distilled water 
for 24 hours were tested for its effective- 
ness to the full-grown larvae of the china- 
grass butterfly, Pareva vesta Fabr. Samples 
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Table 1.—Comparative effectiveness of the extracts of Millettia pachycarpa to houseflies. 
Dirrer- 
Foran Time Re- ENCE IN 
SoLips QUIRED Mor- 
INl ec. SOLVENT Num- NerdAver. ror 50% ~~ TAuity 
OF THE FOR Mak- ‘TeMPER- Num- BER MortTa ity Mor- Brtrween 
DATE oF EXTRACT ING THE ATURE BER OF OF AFTER TALITY Two 
SPRAYING (Ma. EXTRACT ae Furs Tests 24 Hours (Hours) Sprays 
5/23/1940 58.0 Water 21.5 606 6 $1.1+1.78 7.8 
6/13/1940 $2.8 Alcohol 22.0 387 4 85.9+4.15 7.1 4.8 
6/21/1940 25.9 Acetone 22.6 575 6 97.6+1.04 2.1 11.7! 





Difference significant. 


Table 2.—Comparative effectiveness of the extracts of Millettia pachycarpa to the cabbage 





worm. 
DIFrFrEr- 
Tora. Time ReE- ENCE IN 
SOLIDS QUIRED Mor- 
INl cc. SOLVENT Num- Net Aver. For 50%  TALity 
OF THE FoR Mak- ‘TEempPeEr- Num- BER Mora ity Mor- Between 
DATE OF EXTRACT ING THE ATURE BER OF OF AFTER TALITY Two 
SPRAYING (Ma. EXTRACT oo Larvae Tests 24 Hours (Hours) Sprays 
6/ 2/1940 38.8 Water 21.6 99 5 64.7+7.86 10.0 
20.3 
6/13/1940 19.3 Alcohol 22.0 100 5 85.0+4.47 1.0 
22.2! 
6/4/1940 13.4 Acetone 21.6 99 5 62.8+7.56 11.5 





Difference significant. 


of 10 insects collected from the field were 
thoroughly sprayed with an atomizer and 
immediately transferred to a bowl with 
china-grass, Boehmerida nivea Hook. et 
Arnott, leaves. The insects were then ob- 


served for mortality over a period of 96 
hours. These tests were conducted August 
1 to 4, 1941; the temperatures during this 
period were 26° to 32° C. The data ob- 
tained are presented in table 3. 


Table 3.—Moxiality of the larvae of the china-grass butterfly sprayed with aqueous extracts of 


Millettia pachycarpa. 





Tora 
AMT. oF SOLIDS 
SEEDS IN IN lL ce 
50 OF THE NuM- Num- 
or WATER EXTRACT BER OF BER OF 
(Gim.) (Ma Larvae Tests 
0.25 .s 100 9 6 
0.5 6.9 100 10 
1.0 9.2 100 10 
1.5 12.1 100 10 
2.0 17.2 100 10 
2.5 19.2 100 10 
3.0 17.0 100 10 


N 


eT Aver. Mortatity, Per Cent DIFFERENCE 
' " ns IN Mor- 
TALITY 
\fter After After BETWEEN 
+8 72 96 Two Con- 
fours Hours Hours CENTRATIONS 
2.04 10+2.86 11+2.51 
it 
+2.138 16+4.00 25+4.77 
S 
3.46 18+5.33 383 +3.67 
6 
5.62 16 +-4.99 69+ 4.33 
1s! 
7.42 61+8.75 87 +35.17 
12 
$.53 58+5.12 75 +5.00 
+ 
§.17 58+5.73 79+4.33 





! Difference significant. 
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It is evident that aqueous extracts of 
the seeds were effective against the in- 
sects. The total solids in 1 ce. of the ex- 
tract is a better index of the concentration 
of the toxic principles than the total 
amount of seeds in water. The mortality 
after 96 hours increased as the total solids 
in a unit volume of the spray increased 
until the concentration reached to about 
1.7 per cent (17 mg. of solids in 1 ce. of 
the extract). There is no significant dif- 
ference between the net average mortality 
in concentrations 1.72 per cent, 1.92 per 
cent and 1.7 per cent. 

After spraying, the larvae as a rule 
were paralyzed and curled up their 
bodies. They refused to feed and occa- 
sionally vomited the contents of the diges- 
tive tract. Although at high concentra- 
tions (more than 3 gm. of powder in 100 
cc.) some insects survived after a period 
of 96 hours it is very likely that they 
would not pupate but die eventually. The 
insecticidal action of the seeds was slow 
and mild but without recovery. This is 
the characteristic action of rotenone and 
rotenoid compounds. 

EXPERIMENTS WITH THE SILKWORM, 
Bombyx mori Linn.—In order to test 
whether the seeds of Millettia pachy- 
carpa have any value as a stomach poison 
insecticide, silkworms of the fourth-instar 
were placed on poisoned mulberry leaves 
and allowed to feed freely. The relative 
toxicity was ascertained by estimating the 
median lethal dose (M.L.D.) of the pul- 
verized seeds. The sandwich method was 





used and the technique was essentially the 
same as described by Hansberry & Rich- 
ardson (1936). A total of 340 larvae were 
used. The insects were kept under obser- 
vation for three to four days. The pulver- 
ized seeds used contained 12 per cent 
moisture. All tests were done in the lab- 
oratory, the temperature of which ranged 
from 26.3° C. to 30.8° C. Results ob- 
tained show that the seeds of M. pachy- 
carpa contain a strong stomach poison 
against the silkworm. The insects died 
1 to 72 hours after taking a sufficient 
amount of the poison. Based upon the 
results of tests on 178 insects, the M.L.D. 
of the seeds was found to be 0.027 milli- 
gram per gram of body weight. According 
to Shepard & Campbell (1982) and Bulger 
(1932) the M.L.D.’s of rotenone and acid 
lead arsenate for the fourth-instar silk- 
worm are 0.003 mg. gm. and 0.09 mg. gm. 
respectively, thus the seed is about one- 
ninth as toxic as rotenone and about three 
times as toxie as acid lead arsenate. 

These experiments have shown that the 
seeds of Miullettia pachycarpa 
considerable toxicity to several species of 
insects, either as stomach or as contact 
insecticides. Perfection of practical meth- 
ods of extraction and preparation may 
make this plant more important 
nomically as a source of insecticidal ma- 
terial. Further studies on the chemistry 
and toxicology of Millettia pachycarpa 
offer a very fertile and promising field. 
12-29-41. 
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A Lot of Insects, Frank E. Lutz, G. P. Putnam's Sons, N. Y., 304 pp., 


“Fascinating accounts of some of the interesting 
aspects of the insects that abound in suburbia, with 
a running census as the thread to hold them together. 
Every entomologist should read this stimulating 
miscellany and ask himself repeatedly whether he 
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has been thinking or simply rearranging his preju- 
dices. There is a large amount of factual information 
entertainingly told, well documented and adequately 
illustrated.” —12-15-41. 


Ernest N. Cory 





Common Names of Insects Approved by the American 
Association of Economic Entomologists' 


C. F. W. Mugseseck, U.S. Department of Agriculture, 
Bureau of Entomology and Plant Quarantine 


Since the publication in 1937? of a com- 
prehensive list of the common names that 
had been approved by the American Asso- 
ciation of Economic Entomologists up to 
that time, two supplements* have been 
published containing numerous additions. 
Furthermore, many new common names 
and several changes in previously ac- 
cepted names were approved in 1940. As 


' Approved by the joint committees on Common Names of In- 
sects, American Association of Economic Entomologists and 
Entomologibal Society of America. List prepared for publicatio 
by C. F. W. Muesbeck, ChFirman 

? Journ. Econ. Ent. 30: 527-550 

} Jour. Encon. Ent. 32: 604, 1939, and Jour. Econ. Ent. 33: 
708-9, 1940 


another supplement, to include these, 
would further increase the inconvenienen 
of reference the Committee on Commoe 
Names, with the approval of the Associa- 
tion, has prepared the following list which 
contains all names approved through 
1940. This supersedes and voids all pre- 
vious lists. 

The scientific names have been checked 
by taxonomists of the Division of Insect 
Identification, Bureau of Entomology and 
Plant Quarantine, and as given here rep- 
resent current usage in that organization. 


COMMON NAMES OF INSECTS 


I. Insects Listep BY ComMMON NAMES 


emeeaaad Pholus achemon (Drury) 
Dendroctonus borealis Hopk. 
Alniphagus aspericollis (Lec.) 
Altica bimarginata Say 

Colias philodice eurytheme Bdv. 
Asphondylia websteri Felt 
Autographa californica (Speyer) 
Brachyrhinus ligustici (L.) 
Lorostege commiztalis (Wk.) 
Hypera postica (( ryll.) 


achemon sphinx 
Alaska spruce beetle 
alder bark beetle 
alder flea beetle 
alfalfa caterpillar 
alfalfa gall midge 
alfalfa looper 
alfalfa snout beetle 
alfalfa webworm 
alfalfa weevil 
Allegheny spruce beetle . 
Dendroctonus punctatus Lec 
Ephestia cautella (W1k.) 


Periplaneta smericana (I,.) 


almond moth 
American cockroach 
American dagger moth 
Acronicta americana (Harr.) 
American dog tick Dermacentor variabilis (Say) 
American grasshopper 
Schistocerca americana (Drury) 
American plum borer 
Euzophera semifuneralis (W Ik.) 
angoumois grain moth Sitotroga cerealella (Oliv.) 
angular-winged kat ydid 
“ Microcentrum retinerre (Burm.) 
apple and thorn skeletonizer 
Anthophila pariana (Clerck) 


apple aphid Aphis pomi Deg. 
apple bark miner Marmara elotella (Busck) 
apple curculio Tachy ptere llus quad rigibbus (Say) 
apple flea weevil Rhynchaenus pallicornis (Say) 
apple fruit miner Marmara pomonella Busck 
apple fruit moth Argyresthia conjugella Zell. 
apple grain aphid 
‘ Rhopalosiphum prunifoliae (Fitch) 
apple leafhopper. Empoasca maligna (Walsh) 
apple leaf skeletonizer. .Psorosina hammondi Riley) 
apple leaf trumpet miner 

a Tischeria malifoliella Clem. 
apple maggot Rhagoletis pomonella (Walsh) 
apple redbug Lyugidea mendar Reut. 
apple seed chaleid Callimome druparum (Boh.) 
apple sucker Psylla mali (Schmdb.) 
apple twig beetle Hy pothe nemus hispidulus (Lec.) 
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.. Amphicerus hamatus (F.) 
Argyresthia thuiella (Pack.) 
Argentine ant Iridomyrmex humilis Mayr 
argus tortoise beetle Chelymorpha cassidea (F.) 
(Arizona cotton stainer. . Dysdercus mimulus Hussey 
\rizona pine beetle. . Dendroctonus arizonicus Hopk. 
army cutworm Chorizagrotis auriliaris (Grote) 
armyworm Cirphis unipuncta (Haw.) 
artichoke plume moth 
Platyptilia carduidactyla (Riley) 
Podosesia fraxini (Lugger) 
Macrobasis fabricii (Lec.) 
Autoserica castanea (Arrow) 
Chilo simplex (Butl.) 
Crioceris asparagt (L.) 
asparagus miner Agromyza simpler Loew 
Australian cockroach. . Periplaneta australasiae (F.) 
Australian-pine borer ; 
dye Chrysobothris tranquebarica (Gmel.) 
avocado red mite Paratetranychus yothersi McG. 
avocado whitefly. . Trialeurodes floridensis (Quaint.) 
azalea lacebug Stephanitis pyrioides Scott 
azalea leaf miner Gracilaria azaleella Brants 
azalea whitefly Aleyrodes azaleae B. & M. 


apple twig borer 
arborvitae leaf miner 


ash borer 

ash-gray blister beetle. . 
Asiatic garden beetle 
Asiatie rice borer 
asparagus beetle 


. Thyridopteryz ephemeraeformis ( Haw.) 
Vespula maculata (L.) 
Monochamus marmorator (Kby.) 
Mindarus abietinus Koch 

( osmo polites sordidus Germ.) 
Diabrotica balteata Lec. 


bagworm 
bald-faced hornet 

balsam-fir sawyer 
balsam twig aphid 
banana root borer 
banded cucumber beetle 

banded greenhouse thrips 


Herc notAri ps femoralis Reut.) 
banded woolly bear Ista isabella (A. & S.) 
barnacle scale Ceroplastes cirripediformis Comst. 
basswood leaf roller Pantographa limata G. & R 
bean aphid { phis rumicis L 
bean leaf beetle Cerotoma trifurcata (Forst.) 
bean leaf roller l'rbanus proteus (L.) 


{utographa egena Guen.) 
Hercothrips fasciatus Perg.) 
{canthoscelides obtectus Say) 

Cimer lectularius L. 


bean leaf skeletonizer 
bean thrips 

bean weevil 

bedbug 
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Prociphilus imbricator (Fitch) 
Cryptococcus fagi (Baer.) 
Laphygma exigua (Hbn.) 

Erynephala puncticollis (Say) 

Eutettix tenellus (Bak.) 
Loxostege sticticalis (1...) 
Utetheisa bella (L.) 

Barathra configurata (W1k.) 
Coleophora salmani Heinrich 
Fenusa pusilla (Klug) 


beech blight — 
beech scale ; 
beet armyworm..... 
beet leaf beetle 
beet leafhopper 
beet webworm. 
bella moth..... 
bertha armyworm. .. 
birch casebearer. .. . . 
birch leaf miner... . . 
birch skeletonizer. . . esha es 
Bucculatrix canadensisella Chamb. 
Haemaphysalis cinnabarina Koch 
Actebia fennica (Tausch.) 
. Epicauta pen — ica (Deg.) 


bird tick. .. 
black army cutworm. 
black blister beetle. 
black carpenter ant. 
.Camponotus here culeanus penn syle anicus (Deg.) 
black carpet beetle... .. Attagenus piceus (Oliv.) 
black cherry aphid. . ....Myzus cerasi (F.) 
black cherry fruitfly Rhagoletis fausta (O. 5.) 
black citrus aphid. Toxoptera aurantiae (Boyer) 
black cutworm..... . Agrotis ypsilon (Rott.) 
black elm bark weevil. . Magdalis bariita (Say) 
black grain stem sawfly...... Trachelus tabidus (F.) 
black-headed ash sawfly. . Tethida cordigera (Beauv.) 
black-headed budworm. . .. Peronea rariana (Fern.) 
black-headed fireworm. .. Rhopobota naerana (Hbn.) 
Black Hills beetle... Dendroctonus ponderosae Hopk. 
black-horned tree cricket . 
Ocecanthus nigricornis nigricornis WIk. 
© .. Tabanus atratus F. 
black ladybeetle. . Rhizobius ventralis (Er. ) 
black-legged tick. Ixodes ricinus scapularis Say 
black-legged tortoise beetle... .. 
Jonthonota nigripes (Oliv.) 


black horsefly 


black peach aphid. . 
caiman Anurap his persicae- niger (Smith) 
black pecan aphid. . 

Melanocalli: % caryae foliae (Dav is) 
black pine leaf scale 
Aspidiotus californicus Clmn. 

Saissetia oleae (Bern.) 
black swallowtail Sats Papilio ajax L. 
black thread scale... . Ise shnaspis longirostris (Sign.) 
black turpentine beetle...... 
Dendroctonus terebrans (Oliv. ) 
Brachyrhinus sulcatus (F.) 
black widow spider. ...... Latrodectus mactans (F.) 
bloodsucking conenose. . Triatoma sanguisuga (Lec.) 
blueberry maggot. . . . Rhagoletis — (Walsh) 
bluebottle flies... .. Calliphora spp. 
blue horntail.... .. Sirer juvencus (L.) 
body louse. . .. -Pediculus humanus corporis Deg. 
boll weevil... ... Anthonomus grandis Boh. 
bollworm...... Heliothis armigera (Hbn.) 
booklouse. . . Liposcelis divinatorius (Miill.) 
boxelder aphid. . Periphyllus negundinis (Thos.) 
boxelder bug... ... Leptocoris trivittatus (Say) 
boxelder leaf roller. . .Gracilaria negundella Chamb. 
boxelder twig borer. . Proteoteras willingana (Kearf.) 
boxwood leaf miner. ... .. 
Monarthropal pus buri Laboulb. 
Psylla buri (L) 
Lacinipolia renigera (Steph.) 
Cladius isomerus Nort. 
Bruchus rufimanus Boh. 
Hemitarsonemus latus (Banks) 
Prionus laticollis (Drury) 
.Agrilus anrius Gory 
Nephelodes emmedonia (Cram.) 
.Supella supellectilium (Serv.) 
Goniodes dissimilis Nitz 


black scale 


black vine weevil. . . . 


boxwood psyllid. . 
bristly cutworm. . 
bristly rose slug. 
broadbean weevil 
broad mite... . 


broad-necked root borer 
bronzed birch borer. . 
bronzed cutworm 
brown-banded roach. 
brown chicken louse... . . 
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brown dog tick. . . Rhipicephalus sanguineus (Latr.) 
brown-headed ash sawfly . 

Tomostethus multicinctus Roh. 
brown salt- marsh mosquito... Aedes cantator (Coq.) 
brown spider beetle Ptinus brunneus Dufts. 
brown-tail moth Nygmia phaeorrhoea (Donov.) 
brown winter tick 

Dermacentor nigrolineatus (Pack.) 

O perophtera bruceata (Hulst) 
Hemileuca maia (Drury) 
Ceresa bubalus (F.) 

Rhizogly phus hyacinthi Bdv. 
Tarsonemus laticeps Halb. 
Euphoria inda (L..) 
Pseudodacus pallens (Coq.) 


Bruce spanworm 

buck moth 

buffalo treehopper 

bulb mite. . 

bulb scale mite 

bumble flower beetle 

bumelia fruitfly 

butternut woolly worm 
Blennocampa caryae (Nort.) 


Brevicoryne brassicae (L.) 
Ceutorhynchus rapae Gyll. 
Autographa brassicae (Riley) 
Hylemya brassicae (Bouché) 


cabbage aphid 
cabbage curculio 
cabbage looper 
cabbage maggot 
cabbage seedpod weeyv il 
Ceutorhynchus assimilis (P ayk.) 
cabbage see <dstalk curculio 
Ceutorhynchus quadridens (Panz.) 
Hellula undalis (F.) 
Dias pis echinocacti (Bouché) 
Tenebroides mauritanicus (L.) 
Lecanium cerasorum Ckll. 


cabbage webworm 
cactus scale. . 
cadelle 
calico scale 
California harvester ant 

Pogonomyrmex californicus (Buckl.) 
‘alifornia oak worm Phryganidia californica Pack. 
‘alifornia pear slug 


~~ 


; Gymnonychus californicus Marl. 
‘alifornia prionus... . . Prionus californicus Mots. 
‘alifornia red scale Aonidiella aurantii (Mask.) 
‘alifornia salt-marsh mosquito 

Aedes squamiger (Coq.) 


~~ 


a 


‘alifornia tent caterpillar 
Malacosoma californica (Pack.) 
Lepidosa phes camelliae Hoke 
Pseudaonidia duplex (Ckll.) 
Liothrips floridensis (Watson) 
Fundella cistipennis (Dyar) 
Hylemya brunnescens (Zett.) 
carnation tip maggot... . Hylemya abdena Hall 
Carolina grasshopper Dissosteira carolina (L.) 
Carolina mantis Stagmomantis carolina (Johan.) 
carpenter bee Nylocopa virginica (Drury) 
carpenter worm Prionorystus robiniae (Peck) 
carpet beetle. Anthrenus scrophulariae (\..) 
carpet moth Trichophaga tapetzella (1..) 
carrot beetle Ligyrus gibbosus (Deg.) 
carrot rust fly Psila rosae (F.) 
carrot weevil Listronotus oregonensis (Lec.) 
casemaking clothes moth Tinea pellionella 1. 
castor-bean tick Lrodes ricinus (L.) 
catalpa midge Itonida catalpae (Comst.) 
catalpa sphinx. Ceratomia catalpae (Bdv.) 
cat flea Ctenocephalides felis (Bouché) 
cat follicle mite. . Demoder cati Megn. 
cat louse Felicola subrostrata (Nitz.) 
cattle biting-louse. . Bovicola bovis (Nitz.) 
cattle follicle mite Demoder boris Stiles 
cattle tick... .. Boophilus annulatus (Say) 
cecropia moth Samia cecropia (L..) 
cedar tree borer Semanotus ligneus (F.) 
celery leaf tier Phylyctaenia rubigalis (Guen.) 
celery looper Autographa falcifera (Kby.) 
celery worm. Papilio ajar L. 


camellia scale. 
camphor scale 
camphor thrips 
Caribbean pod borer 
carnation maggot. . 
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. Parlatoria pergandii Comst. 
Cingilia catenaria (Drury) 
Scapteriscus vicinus Scudd. 
Melanophila consputa Lec. 

Piophila casei (L.) 

( ‘oleophora pruniella Clem. 
Rhagoletis cingulata (Loew) 
Hoplocampa cookei (Clarke) 
Grapholitha packardi Zell. 
Galerucella cavicollis (Lec.) 
Rhagoletis cingulata (Loew) 
Melittomma sericeum (Harr.) 
Curculio rectus (Say) 


chaff scale 
chain-spotted geometer 
changa 
charcoal beetle 
cheese skipper 
cherry casebearer 
cherry fruitfly 
cherry fruit sawfly 
cherry fruitworm 
cherry leaf beetle 
cherry maggot 
chestnut timber worm 
chestnut weevil 
chicken body louse 
Eomenacanthus stramineus (Nitz.) 
Lipeurus heterographus Nitz. 
Dermanyssus gallinae( Deg.) 
Eutrombicula alfreddugési (Oud.) 
Tunga penetrans (L.) 
Blissus leucopterus (Say) 
Tenodera sinensis Sauss. 


chic ke *n head louse 
chicken mite 
chigger 
chigoe 
chinch bug 
Chinese mantis 
chrysanthemum aphid 
Macrosiphoniella sanborni (Gill.) 
chrysanthemum gall midge 
Diarthronomyia hypogaea (Loew) 
chrysanthemum leaf miner 
Phytomyza chrysanthemi (Kowarz) 
chrysanthemum thrips Thrips nigropilosus Uzel 
cicadas Cicadidae 
‘igar casebearer Coleophora fetcherella Fern. 
‘igarette beetle Lasioderma serricorne (F.) 
‘itricola scale. . .Coecus pseudomagnoliarum (Kuw.) 
‘itrophilus mealybug Pseudococcus gahani Green 
‘itrus blackfly Aleurocanthis woglumi Ashby 
‘itrus mealybug Pseudococcus citri (Risso) 
‘itrus red mite Paratetranychus citri McG. 
‘itrus rust mite Phyllocoptes oleirvorus Ashm. 
‘itrus thrips Scirtothrips citri (Moult.) 
‘itrus whitefly Dialeurodes citri (Ashm.) 
Clear Lake gnat Chaoborus astictopus D. & 3. 
clear-winged grasshopper 
Camnula pellucida (Scudd.) 
clouded sulphur Colias philodice philodice Godt. 
cloudy-winged whitefly 
Dialeurodes eitrifolii { Morg.) 
Anuraphis bakeri (Cowen) 
Scotogramma trifolii (Rott.) 
Hypsopygia costalis (F.) 


© ww t©r«?.T = 


clov er aphid 
clover cutworm 
clover hayworm 
clover head caterpillar 
Grapholitha interstinctana (Clem.) 
Tychius griseus Schaeff. 
Dasyneura trifolii (Loew) 
Hypera punctata (F.) 
Bryotna praetiosa Koch. 
Hylastinus obscurus (Marsham 
Sitona hispidulus (F.) 
Bruchophagus gibbus Boh. 
Dasyneura leguminicola (Lint.) 
Languria mozardi Latr. 
Pollenia rudis (F.) 
Omiodes hlackburni (Butl.) 
Pseudococcus nipae (Mask.) 
Aspidiotus destructor Sign. 
Car pocapsa pomonella (L.) 
Araecerus fasciculatus (Deg.) 


clover head weevil 
clover leaf midge 
clover leaf weevil 
clover mite 
clover root borer 
clover root curculio . 
clover seed chaleid 
clover seed midge 
clover stem borer 
cluster fly 
coconut leaf roller 
coconut mealybug 
coconut scale 
codling moth 
coffee-bean weevil 
Colorado pine beetle 
Dendroctonus approrimatus Dietz 
Colorado potato beetle 
Leptinotarsa decemlineata (Say) 
Columbia Basin wireworm . Limonius subauratus Lec. 
Columbian timber beetle 
Corthylus columbianus Hopk. 
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columbine borer. . 

Papaipema purpurifascia G. & R.) 
columbine leaf miner. . . P hyiomyza aquilegiae (Hdy) 
common cattle grub Hypoderma lineatum (De Vill.) 
common malaria mosquito. 
Anopheles quadrimaculatus Say 

shpaletiesigi spp. 


common red spiders. 
Comstock mealybug. . 
eee _.. . Pseudococcus comstocki (Kuw. ) 
confused flour beetle Tribolium confusum Duv. 
convergent ladybeetle bs er 
H whens convergens Guér. 
Calendra spp. 

Agromyz a parvicornis Loew 
Heliothis armigera (Hbn.) 
Chaetocnema pulicaria Melsh. 
Aphis maidis Fitch 
Anuraphis maidi-radicis (Forbes) 
Crambus caliginosellus Clem. 
Diabrotica longicornis (Say) 
Carpophilis dimidiatus (F.) 
Luperodes brunneus (Crotch) 
Lasius niger americanus Emery 
Aphis gossypii Glov. 
Eriophyes gossypii Banks 
Psallus seriatus (Reut.) 
Corythucha gossypii (F.) 
Nepticula gossypii F. & L. 


corn billbugs. 
corn blotch leaf miner. 
corn earworm 
corn flea beetle. . . . 
corn leaf aphid. . . 
corn root aphid 
corn root webworm. . 
corn rootworm 
corn sap beetle 
corn silk beetle 
cornfield ant 
cotton aphid. . . 
cotton blister mite 
cotton flea hopper 
cotton lacebug... . 
cotton leaf miner 
cotton leaf perforator - 
Bucculatriz thurberiella Buseck 
Alabama argillacea (Hbn.) 
Strymon melinus (Hbn.) 
Dysdercus suturellus (H. S.) 
Plectrodera scalator (F.) 
Chrysomela scripta F. 
Icerya purchasi Mask. 
Pulrinaria vitis (L.) 
Pulvinaria amygdali Ckll. 
Peranabrus scabricollis (Thos.) 
Aphis medicaginis Koch 
Chaleodermus aeneus Boh. 
Callosobruchus maculatus (F.) 
Deinocerites cancer Theob. 
Phthirus pubis (L.) 
Mineola vaccinii (Riley) 
Crambus topiarius Zell. 
. Rhabdopterus picipes (Oliv.) 


cotton leafworm 
cotton-square borer. 
cotton stainer 
cottonwood borer 
cottonwood leaf beetle 
cottony-cushion scale 
cottony maple scale 
cottony peach scale 
coulee cricket 
cowpea aphid 
cowpea curculio 
cowpea weevil. 
crab-hole mosquito 
crab louse 
cranberry fruitworm 
cranberry girdler. . . 
cranberry rootworm . 
cranberry spanworm. 
' Anavitrinella pampinaria (Guen.) 
cranberry weevil Anthonomus musculus Say 
crapemyrtle aphid. ..... 
Myzocallis kahawaluokalani Kirk. 
crazy ant Paratrechina longicornis (Latr.) 
cross-striped cabbage worm 
Evergestis rimosalis (Guen.) 
Panchlora cubensis Sauss. 
Gynaikothrips uzeli (Zimm.) 
Allantus cinctus (L.) 
Capitophorus ribis (L.) 
Conopia tipuliformis (L.) 
Eriophyes ribis Nal. 
Epochra canadensis Loew 
Itame ribearia (Fitch) 
Janus integer (Nort.) 
Tarsonemus pallidus Banks 
Philosamia cynthia (Drury) 


Cuban cockroach 
Cuban laurel thrips 
curled rose sawfly. . 
currant aphid. . . . 
currant borer 
currant bud mite 
currant fruitfly 
currant spanworm. . 
currant stem girdler 
cyclamen mite 
cynthia moth. 


Te ne hrio obscurus F. 

E uroa messoria (Harr.) 
Asarcopus palmarum Horv. 
Paratetranychus heteronychus Ewing 


dark mealworm 
dark-sided cutworm 
date bug 
date mite 
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Chrysops spp. 

Pissodes nemorensis Germ. 
Cnemidocoptes gallinae Raill. 
Chaetoenema ectypa Horn 


deer flies 
deodar weevil 
depluming mite 
desert corn flea beetle 
devastating grasshopper 
Melanoplus mexicanus devastator Scudd) 
diamondback moth... Plutella maculipennis (Curt.) 
dictyospermum scale 
Chrysomphalus dictyospermi (Morg.) 
differential grasshopper 
Melanoplus differentialis (Thos.) 
Feltia subgothica (Haw.) 
Corydalus cornutus (L.) 
Ametastegia glabrata (Fall.) 
Ctenocephalides canis (Curt.) 
Demoder canis Leydig 
Conopia scitula (Harr.) 


dingy cutworm 
dobson fly 
dock sawfly . 
dog flea 
dog follicle mite 
dogwood borer 
Douglas-fir beetle 
Dendroctonus pseudotsugae Hopk. 
Douglas-fir engraver Scolytus unispinosus Lec. 
Douglas-fir tussock moth 
Hemerocampa pseudotsugata McD. 
Carpophilus hemipterus (L.) 
Carpoglyphus passularum Her 
Vitula serratilineella Rag. 
Stegobium paniceum (L.) 
Ludius inflatus (Say) 
(Croesus latitarsus Nort 


dried-fruit beetle 
dried-fruit mite 
dried-fruit moth 
drug store weevil 
dry-land wireworm 
dusky birch sawfly 
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European red mite 
Paratetranychus pilosus (C. & F.) 
European spruce beetle 

Dendroctonus micans (Kug.) 

European spruce sawfly. . 
Diprion hercyniae (Htg.) 
European wheat stem sawfly..Cephus pygmaeus (L.) 
Hippelates spp. 
Spilonota ocellana (D. & S.) 
Alaus oculatus (1...) 


eye gnats 
eye-spotted budmoth 
eyed click beetle 


Laphygma frugiperda (A. & S$.) 
Alsophila pometaria (Harr.) 
Hyphantria cunea (Drury) 
Nysius ericae (Schill.) 
Leptinotarsa juncta (Germ.) 
Muscina stabulans (Fall.) 
Pinnaspis aspidistrae (Sign.) 
Gryllus assimilis (F.) 
Calosoma calidum (F.) 
Eriophyes fict Essig 
Lepidosaphes ficus (Sign.) 
Nematocam pa limbata (Haw.) 
Eriophyes avellanae (Nal.) 
Melissopus latiferreanus (Wlsm.) 
Scolytus ventralis Lec 


fall armyworm 

fall eankerworm 

fall webworm 

false chinch bug 

false potato bectle 

false stablefly 

fern scale 

field cricket 

fiery hunter 

fig mite 

fig scale 

filament bearer 

filbert bud mite 

filbert worm 

fig engraver 

fir flatheaded borer 
Melanophila drummondi (Kby.) 


ear tick 


fire ant 
firebrat 


Ornithodoros megnini Dugés 
flat grain beetle 


Limonius agonus (Say) 


Solenopsis geminata (F.) 
Thermotia domestica Pack. 
Laemophloeus minutus (Oliv.) 


eastern field wireworm 
eastern larch beetle 
eastern lubber grasshopper 

Romalea microptera (Beauv.) 


Dendroctonus simpler Lec 


eastern spruce beetle 
Dendroctonus piceaperda Hopk 
eastern spruce gall aphid Chermes alietis L. 
eastern tent caterpillar. Malacosoma americana (F.) 
eggplant flea beetle Epitrir fuscula Crotch 
eggplant lacebug Gargaphia solan: Heid. 
eggplant leaf miner Keiferia glochinella (Zell.) 
eight-spotted forester Alypia octomaculata (F.) 
elm borer Saperda tridentata Oliv. 
elm casebearer Coleophora limosipennella (Dup.) 
elm cockscomb gall Colopha ulmicola (Fitch) 
elm leaf beetle Galerucella ranthomelaena (Schr.) 
elm leaf miner Fenusa ulmi Sund 
elm sawfly Cimbex americana Leach 
elm scurfy scale Chionaspis americana Johns. 
elm spanworm Ennomos subsignarius (Hbn.) 
Engelmann spruce beetle 
; Dendroctonus engelmanni Hopk. 
Engelmann spruce weevil 
Pissodes engelmanni Hopk. 
English grain aphid 
Macrosiphum granarium (Kby.) 
Hyponomeuta padella (L.) 
Chionaspis euonymi Comst. 


ermine moth 
euonymus scale 


flatheaded apple tree borer 
Chrysobothris femorata (Oliv.) 
Sarcophaga spp. 
Aedes sticticus (Mg.) 


flesh flies 
floodwater mosquito 
Florida harvester ant 
Pogonomyrmex badius (Latr.) 
Chrysomphalus aonidum (L.) 
Ceroplastes floridensis Comst 
Tribolium spp 
Frankliniella tritici (Fitch) 
Goniocotes hologaster Nitz. 


Florida red scale 

Florida wax scale 

flour beetles 

flower thrips 

fluff louse 

forage looper 

Forbes seale 

forest tent caterpillar 

fork-tailed bush kat ydid 

four-lined plant bug 

four-spotted tree cricket 
Ocecanthus nigricornis quadripunctatus Beut. 

fowl tick Argas miniatus Koch 

frit fly Oscinella frit (1..) 

fruit tree leaf roller Archips argyrospila (W\k.) 

Fuller rose beetle Pantomorus godmani (Crotch) 


('aenurgina erechtea (Cram.) 
Aspidiotus forbesi Johns 
Malacosoma disstria Hbn 
Seudderia furcata Brun. 
Poecilocapsus lineatus (F.) 


gall-making maple borer Nylotrechus aceris Fisher 
garden centipede Seutigerella immaculata (Newp ) 
garden flea hopper Halticus citri (Ashm.) 


European alder leaf miner 
European chicken flea 
European corn borer 
European earwig 
European elm scale 
European fruit lecanium 
European fruit scale 
European grain moth. 
European honeysuckle leaf roller 


European peach scale 
European pine shoot moth :; 


Aspidiotus ostreaeformis Curt. 


garden springtail Bourletiella hortensis (Fitch) 
Loxostege similalis (Guen.) 
Blattella germanica (1..) 

Vespa crabro 1.. 

Lucanus elaphus F. 

Lethocerus americanus (Leidy) 


Fenusa dohrnii (Tisch. ) 
Ceratophyllus gallinae Schr. 
Pyrausta nubilalis (Hbn.) 
Forficula auricularia L. 
Gossyparia spuria (Mod.) 
Lecanium corni Bouché 


garden webworm 
German cockroach 
giant hornet 

giant stag beetle 
giant water bug 
gladiolus thrips 
glassy cutworm 
globose scale 
gloomy scale 
Glover seale 
goat follicle mite 
golden-eye lacewing 


Nemapogon granella (L.) 


Harpipteryx xrylostella (L.) 
Lecanium persicae (F.) 


Rhyacionia buoliana (Schitf.) 


Taeniothrips simplex (Morison) 


C'rymodes devrastator (Brace) 
Lecanium prunastri (Fonse.) 


Chrysomphalus tenebricosus (Comst.) 


Lepidosaphes gloverti (Pack.) 
Demodex caprae Raill. 
Chrysopa oculata Say 
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golden spider beetle Niptus hololeucus (Fald.) 
golden tortoise beetle Metriona bicolor (F.) 
goldenglow aphid. . Macrosiphum rudbeckiae (Fitch) 
gooseberry fruitworm. .Zophodia convolutella (Hbn.) 
gooseberry witch-broom aphid 
Kakimia houghtonensis (Troop) 
Sitophilus granarius (1...) 
Feltia subterranea (F.) 
Polychrosis viteana (Clem.) 
Contarinia johnsoni (Sling.) 


granary weevil 
granulate cutworm 
grape berry moth 
grape blossom midge 
grape cane gall maker epeeertee. Ss : 
Ampeloglypter sesostris (Lec.) 
Colaspis brunnea (F.) 
(Craponius inaequalis (Say) 
Altica chalybea ([l.) 
Desmia funeralis (Hbn.) 
Erythroneura spp. 


grape colaspis 

grape curculio 

grape flea beetle 

grape leaf folder 

grape leafhoppers 

grape leaf skeletonizer 
_Harrisina americana (Guér. 

Pseudococeus maritimus (Ehrh.) 

Phylloxrera ritifoliae | Fitch) 


grape mealybug 
grape phylloxera. 
grape plume moth 
Pterophorus periscelidactylus Fitch 
Paranthrene polistiformis (Harr.) 
Fidia viticida Walsh 
Erythras; ides pygmaea (Say ) 
Aspidiotus urae Comst. 


grape root borer. 
grape rootworm 
grape sawfly 
grape scale 
grape seed chalcid 
grape trunk borer 
(lytoleptus albofasciatus (C. & G.) 
Trialeurodes vittatus (Quaint.) 
Aphis illinoisensis Shim. 
Lygris diversilineata (Hbn.) 
Anaphothrips obscurus (Miill.) 
Sarcophaga kellyi Ald. 


Evorysoma vitis (Saund.) 


grape whitefly 
grapevine aphid 
grapevine looper 
grass thrips 
grasshopper maggot 
gray-banded leaf roller 
Argyrotaenia mariana (Fern.) 
gray blister beetle Epicauta cinerea (Forst.) 
Great Basin wireworm 
Ludius pruininus norius (Hyslop) 
Aspidiotus camelliae Sign. 
Hedia variegana (Hbn.) 
Toxroptera graminum (Rond.) 
Plathy pe na scabra (F.) 
ty raptolitha antennata (Wik ) 
Cotinis nitida (L.) 
Myzus persicae (Sulz.) 
Dichelonyx backi (Kby.) 
Coccus viridis (Green) 
Pulrvinaria psidii Mask. 


Acrosternum hilare (Sav) 


greedy scale 
green budworm 
green bug 
green clover worm 
green fruit worm 
green June beetle 
green peach aphid 
green rose chafer 
green scale 
green shield scale 
green stinkbug 
green-striped maple worm 
greenbottle flies 
greenhouse leaf tier 
greenhouse orthezia 
greenhouse stone cricket 

Tachycines asynamorus Adel. 


Anisota rubicunda (F.) 

Lucilia spp. 
Phylctaenia rubigalis (Guen.) 
Orthezia insignis Dougl. 


greenhouse thrips 
Heliothrips hae morrhoidalis { Bouché) 
greenhouse whitefly 
Trialeurodes raporariorum (Westw.) 
gregarious oak leaf miner 
Cameraria cincinnatiella (Chamb.) 
Rhizoecus terrestris (Newst.) 
Amblyomma maculatum Koch 
Hl eteroderes laure ntit (Cauer ) 
Porthetria dispar (L.) 


ground mealybug 
Gulf Coast tick 
Gulf wireworm 
gypsy moth 


hackberry engraver Scolytus muticus Say 
hackberry nipple gall 


Pachypsylla celtidis-mamma Riley 


MvesesBeck: APPROVED COMMON NAMES OF INSECTS 87 


Phobetron pithecium (A. & S.) 
Blissus hirtus Montd. 
Ptinus villiger (Reit.) 
harlequin bug Murgantia histrionica (Hahn) 
Hawaiian beet webworm. . //ymenia fascialis (Cram.) 
head louse Pediculus humanus humanus L. 
hellgrammite Cordyalus cornutus (L.) 
hemispherica Iscale . . Saissetia hemisphaerica (Targ.) 
hemlock borer Melanophila fulvoguttata (Harr.) 
hemlock looper. . Ellopia fiscellaria Guen. 
hemlock sawfly Neodiprion tsugae Midd. 
hemlock scale Aspidiotus ithacae (Ferris) 
hessian fly Phytophaga destructor (Say) 
hickory bark beetle Scolytus quadrispinosus Say 
hickory horned devil Citheronia regalis (F.) 
hickory leaf roller... Argyrotaenia juglandana (Fern.) 
hickory shuckworm Laspeyresia caryana (Fitch) 
hickory tussock moth Halisidota caryae (Harr.) 
hide beetle Dermestes vulpinus F. 
hog follicle mite Demoder phylloides Csokor 
hog louse Haematopinus adventicius Neum. 
holly leaf miner Phytomyza ilicis (Curtis) 
honeybee Apis mellifera L. 
honeysuckle sawfly.... . . .Zarea inflata Nort. 
hop aphid Phorodon humuli (Schr.) 
hop flea beetle Psylliodes punctulata Melsh. 
hop looper Hypena humuli (Harr.) 
horn fly Siphona irritans (L.) 
horned passalus Popilius disjunctus (Mlig.) 
hornet moth Aegeria apiformis (Clerck) 
horse biting-louse Trichodectes equi (1..) 
horse botfly Gasterophilus intestinalis (Deg.) 
horse follicle mite Demodex equi Raill. 
horseradish flea beetle 
Phyllotreta armoraciae (Koch) 
Seutigera forceps Raf. 
Gryllus domesticus L. 
Musca domestica I.. 
Aspidiotus howardi Ckl. 
Pulex irritans L. 


hag moth 
hairy chinch bug 
hairy spider beetle 


house centipede 
house cricket 
housefly 
Howard scale 
human flea 


E picaerus imbricatus (Say) 
Eacles imperialis (Drury) 
Pieris rapae (L.) 
Pteronidea ribesii (Scop.) 


imbricated snout beetle 
imperial moth 
imported cabbage worm 
imported currant worm 
imported willow leaf beetle % 
Plagiodera versicolora (Laich.) 
Plodia interpunctella (Hbn.) 
Diprion simile (Htg.) 
Automeris io (F.) 
Macronoctua onusta Grote 
Bregmatothrips iridis Watson 
Epidiaspis piricola (Del Guer.) 
Sarcoptes scabiei Deg. 
Aphis hederae Kltb. 


Indian-meal moth 
introduced pine sawfly 
io moth 

iris borer 

iris thrips 
Italian pear scale 
itch mite 

ivy aphid 


Neodiprion banksianae Roh. 
Popillia japonica Newm. 
Dendroctonus jeffreyi Hopk. 
Stenopelmatus fuseus Hald. 
Diaspis carueli Targ. 
Dichomeris marginellus (F.) 


jack-pine sawfly 
Japanese beetle 
Jeffrey pine beetle 
Jerusalem cricket 
juniper scale 
juniper webworm 


koa seedworm Cryptophlebia illepida (Butl.) 


lantana leaf bug Teleonemia lantanae Dist. 


lantana leaf miner 
Cremastobombycia lantanella Busck 
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lantana plume moth... . . eee eee ee 
.Platyptilia pusillodactyla (Wik. ) 
Agromyza lantanae Froggatt 
Epienaptera americana (Harr.) 
Coleophora laricella (Hbn.) 
Lygaeonematus erichsonii (Htg.) 
Dermestes lardarius L. 
Archips conflictana (W1k.) 
Curculio proboscideus F. 
Goniocotes gigas Tasch. 
Trinoton querquedulae (L.) 
Oncopeltus fasciatus (Dall.) 
Goniodes meleagridis (L..) 
Calpodes ethlius (Cram.) 


lantana seed fly 
lappet moth. 
larch casebearer 
larch sawfly 
larder beetle 
large aspen tortrix 
large chestnut weevil 
large chicken louse 
large duck louse 
large milkweed bug 
large turkey louse 
larger canna leaf roller 
larger Mexican pine beetle 
a Dendroctonus parallelocollis Chap. 
larkspur leaf miner Phytomyza del phiniae Frost 
latrine fly Fannia scalaris (F.) 
lead-cable borer Scobicia declivis (Lec.) 
leaf crumpler Mineola indigenella (Zell.) 
leaf-footed bug Leptoglossus phyllopus (L.) 
leopard moth Zeuzera pyrina (L.) 
lesser apple worm. . .Grapholitha prunivora (Walsh) 
lesser budmoth Recurvaria nanella (Hbn.) 
lesser bulb fly Eumerus tuberculatus Rond. 
lesser clover leaf weevil Hypera nigrirostris (F.) 
lesser cornstalk borer 
' Elasmopal pus lignosellus (Zell.) 
lesser grain borer Rhizopertha dominica (F.) 
lesser migratory grasshopper 
Melanoplus mericanus mericanus (Sauss.) 
Sanninoidea pictipes (G. & R.) 
Podosesia syringae (Harr.) 
Gracilaria syringella (F.) 
Liothrips raneeckei Pries. 
Agasphaerops nigra Horn 
Etiella zinckenella (Treit.) 


lesser peach borer 
lilac borer 
lilac leaf miner 
lily bulb thrips 
lily weevil 
lima bean pod borer 
lima bean vine borer 
Monoptilota pergratialis (Hulst) 
Saperda restita Say 
Frannis tiliaria (Harr.) 
Philaenus lineatus (L.) 
Oligia fractilinea (Grote) 
Monomorium minimum (Buckl.) 


linden borer 
linden looper 
lined spittle bug 
lined stalk borer 
little black ant 
little carpenter worm 
Prionorystus macmurtrei (Guér.) 
Wasmannia auropunctata (Roger) 
Fannia canicularis (1...) 
Cyllene robiniae (Forst.) 
Chalepus dorsalis Thunb. 
Salebria subcaesiella (Clem.) 
Ecdytolopha insiticiana Zell. 
Conophthorus contortae Hopk. 
Recurraria milleri Buseck 


little fire ant 
little housefly 
locust borer 
locust leaf miner 
locust leaf roller 
locust twig borer. 
lodgepole cone beetle 
lodgepole needle miner 
lodgepole-pine beetle 
Dendroctonus murrayanae Hopk. 
Neodiprion burkei Midd. 
Amblyomma americanum (1...) 
Pseudococcus adonidum (L.) 
Brachystola magna (Gir. ) 
Tropaea luna (L.) 


lodgepole sawfly 
lone star tick 
long-tailed mealybug 
lubber grasshopper 
luna moth 


Neolecanium cornuparrum (Thro) 
Sternochetus mangiferae (F.) 
Conopia acerni (Clem.) 


magnolia scale 
mango weevil 
maple callus borer. 
maple leaf cutter. . . ; 
ba ....Paraclemensia acerifoliella (Fitch) 
maple trumpet skeletonizer. 
Epinotia aceriella (Clem.) 
Epicauta marginata (F.) 


margined blister beetle. . 
Reduvius personatus (L..) 


masked hunter.......... 





Vol. 35, No. 1 


Miris dolobratus (L.) 
Pyralis farinalis (L.) 
Hyalopterus arundinis (F.) 
Ephestia kuehniella Zell. 
Ceratitis capitata (Wied.) 
A phis gossy pu Glov. 
Dacus cucurbitae (Coq.) 
Diaphania hyalinata (1...) 
Epilachna varivestis Muls 
Anastrepha ludens (Loew) 
Phenococcus gossypii T. & C. 
Howardia biclavis (Comst.) 
Danaus plerippus (L.) 


meadow plant bug 

meal moth 

mealy plum aphid 

Mediterranean flour moth 

Mediterranean fruitfly 

melon aphid 

melon fly. 

melon worm ; 

Mexican bean beetle 

Mexican fruitfly. 

Mexican mealybug 

mining scale 

monarch butterfly 

Monterey-pine cone beetle 

Conophthorus radiatae Hopk. 
Pissodes radiatae Hopk. 
Anabrus simpler Hald. 

Diplolepis rosae (1..) 

Deloyala guttata (Oliv.) 


Monterey-pine weevil 
Mormon cricket 
mossy rose gall 
mottled tortoise beetle 
mountain pine beetle 
Dendroctonus monticolae Hopk 
mountainash sawfly Pristiphora geniculata (Htg) 
mourning-cloak butterfly... Nymphalis antiopa (L.) 
mulberry whitefly Tetraleurodes mori (Quaint.) 


narcissus bulb fly Lam petia equestris (F.) 

native elm bark beetle 

Hylurgopinus rufi pes (Eichh.) 
M yelois renipars Dyar 


navel-orange worm 
Allocoris pulicaria (Germ.) 


negro bug 

New Guinea sugarcane weevil nF 
Rhabdoenemis obscura (Bdv.) 
Ithycerus noreboracensis ( Forst.) 
Monochamus notatus (Drury ) 
Hypoderma boris (Deg.) 
Culer pipiens L. 


New York weevil 
northeastern sawyer 
northern cattle grub 
northern house mosquito 
northern mole cricket 
Gryllotalpa heradactyla Perty 
northwest coast mosquito Aedes aboriginis Dyar 
northwestern floodwater mosquito 
Aedes lateralis (Mg.) 
Norway-maplea phid — Periphyllus lyropictus ( Wess.) 
nose botfly Gasterophilus haemorrhoidalis (L.) 
nutgrass armyworm Spodoptera mauritia (Bdv.) 
Nuttall blister beetle Lytta nuttallii Say 


Hammoderus tesselatus (Hald.) 
oak skeletonizer Bucculatrix ainsliella Murtfeldt 
oak timber worm Arrhenodes minutus (Drury ) 
oblique-banded leaf roller. Archips rosaceana (Harr.) 
obscure seale Chrysomphalus obscurus (Comst.) 
odorous house ant Tapinoma sessile (Say) 
old-house borer Hrylotru pes bajulus (L..) 
oleander scale Aspidiotus hederae (Vallot) 
olive fruitfly Dacus oleae (Gmel.) 
onion maggot Hylemya antiqua (Mg.) 
onion thrips Thrips tabaci Lind. 
orange dog Papilio cresphontes Cram. 
orange-striped oak worm 


oak sapling borer 


Anisota senatoria (A. & 3S.) 
Argyrotaenia citrana (Fern.) 
Eurytoma orchidearum (Westw.) 
Monochamus oregonensis (Lec.) 
Melanotus oregonensis (Lec.) 
Anomala orientalis Wtrh. 
Blatta orientalis 1. 

Grapholitha molesta (Busck) 
Musca vicina Macq. 
Cnidocampa flavescens (W1k.) 
Nenopsylla cheopis (Rothsch.) 
Lepidosaphes ulmi (L.) 


orange tortrix 
orchid fly. 

Oregon fire sawyer 
Oregon wireworm 
oriental beetle 
oriental cockroach 
oriental fruit moth 
oriental housefly 
oriental moth 
oriental rat flea 
oystershell scale. . . 
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Pacific Coast tick. . Dermacentor occidentalis Neum. 
Pacific Coast wireworm. . Limonius canus Lec. 
Pacific flatheaded borer Chrysobothris mali Horn 
Pacific mite Tetranychus pacificus McG. 
painted beauty Vanessa virginiensis (Drury) 
painted hickory borer Cyllene caryae Gahan 
painted lady Vanessa cardui (L.) 
pale-sided cutworm Agrotis malefida Guen. 
pale-striped flea beetle... .. .Systena blanda Melsh. 
pale tussock moth. . . Halisidota tessellaris (A. & 5.) 
pale western cutworm Agrotis orthogonia Morr. 
pales weevil Hylobius pales (Hbst.) 
palmerworm Dichomeris ligulella Hbn. 
pandora moth Coloradia pandora Blake 
papaya fruitfly Toxotry pana curvicauda Gerst. 
parlatoria date scale. .Parlatoria blanchardii (Targ.) 
parsley worm Papilio ajar L. 
parsnip webworm Depressaria heracliana (L.) 
pavement ant Tetramorium caespitum (L.) 
pea aphid ..Macrosiphum pisi (Kltb.) 
pea moth Laspeyresia nigricana (Steph.) 
pea weevil Bruchus pisorum (L.) 
peach bark beetle. Phthorophloeus liminaris (Harr. ) 
peach twig borer Anarsia lineatella Zell 
peachtree borer Sanninoidea exitiosa (Say) 
pear borer Conopia pyri (Harr.) 
pear fruit borer Nephopteryx rubrizonella Rag. 
pear leaf blister mite Eriophyes pyri Pgst. 
pear midge Contarinia pyrivora (Riley) 
pear plant bug Lygqus communis Knight 
pear psylla Psylla pyricola Foerst. 
pear slug Caliroa cerasi (L.) 
pear thrips Taeniothrips inconsequens (Uzel) 
pecan budmoth. Gretchena bolliana (Sling.) 
pecan carpenter worm Cossula magnifica (Stkr.) 
pecan cigar casebearer 
Coleophora caryaefoliella Clem. 
Acrobasis juglandis (LeB.) 
Phylloxera notabilis Perg. 
Acrobasis caryae Grote 
Phyllorera devastatrix Perg. 
Curculio caryae (Horn) 
Amphidasis cognataria Gn. 
Anthonomus eugeniit Cano 
Galeruca externa Say 
Magicicada septendecim (L.) 
Sannina uroceriformis Wk. 
Trioza diospyri (Ashm.) 
Monomorium pharaonis (L.) 
Lopidea davisi Knight 
Diaphania nitidalis (Stoll) 
Pseudolynchia canariensis (Macq.) 
Tremer columba (L.) 
Pineus strobi (Htg.) 
Neophasia menapia (Feld. & Feld.) 
Anomala oblivia Horn 
Podapion gallicola Riley 


pecan leaf casebearer 
pecan leaf phylloxera 
pecan nut casebearer 
pecan phylloxera 
pecan weey il 
pepper-and-salt_ moth 
pepper weevil 
peppergrass beetle 
periodical cicada 
persimmon borer 
persimmon psylla 
Pharaoh ant 
phlox plant bug 
pickleworm 
pigeon fly 
pigeon tremex 
pine bark aphid 
pine butterfly 
pine chafer 
pine gall weevil 
pine needle miner 
Exoteleia pinifoliella (Chamb.) 
Chionaspis pinifoliae (Fitch) 
Hylobius radicis Buch. 
Aphrophora parallela (Say) 


pine needle scale 
pine root-collar weevil 

pine spittle bug 

pine tortoise scale 

Toumeyella numismaticum (P. & M.) 
Argyrotaenia pinatubana (Kearf.) 
Tetralopha robuste lla Zell. 
Pseudococcus brevipes (4 kl.) 
Diaspis bromeliae (Kern.) 
Metamasius ritchiei Marsh. 
Pectinophora gossypiella (Saund.) 
Conophthorus edulis Hopk. 
Battus philenor (3...) 


pine tube moth 
pine webworm 
pineapple mealybug 
pineapple scale 

pineapple weevil. 
pink bollworm 

pifion cone beetle 
pipe-vine swallowtail 
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pistol casebearer...... Coleophora malivorella Riley 
pitch twig moth... ... Petrova comstockiana (Fern.) 
pitcherplant mosquito. ... Wyeomyia smithii (Coq.) 
pitch-mass borer... .. Parharmonia pini (Kellicott) 
Plains false wireworm Eleodes opaca (Say) 
plum curculio...... Conotrachelus nenuphar (Hbst.) 
plum gouger....... Anthonomus scutellaris Lec. 
plum leafhopper . Macropsis trimaculata (Fitch) 
plum web-spinning sawfly....... 
Neurotoma inconspicua (Nort.) 

...Telea polyphemus (Cram.) 
Drosophila spp. 


pomace flies... .... e 
ponderosa-pine cone beetle... . 
osha pick cana Conophthorus ponderosae Hopk. 
poplar and willow borer. . . Sternochetus lapathi (L.) 
poplar borer... ..... Saperda calearata Say 
poplar leaf-folding sawfly . , alow a we aati 
Pontania bozemani Cooley 
Ichthyura inclusa Hbn. 


poplar vagabond aphid...... oe athe ‘Ae 

Mordwilkoja vagabunda (Walsh) 
Macrosiphum solanifolii (Ashm.) 
Epitrix cucumeris (Harr.) 
potato leafhopper. . . Empoasca fabae (Harr.) 
potato psyllid....... Paratrioza cockerelli (Sule) 
potato stalk borer... ... Trichobaris trinotata (Say) 
potato stem borer Hydroecia micacea (Esp.) 
potato tuber worm 


potato aphid... . 
potato flea beetle... .... 


ee : Gnorimoschema operculella (Zell.) 
poultry bug... . .. Haematosiphon inodorus (Dugés) 
prairie flea beetle. . Altica canadensis (Gent.) 
prairie grain wireworm. . Ludius aereipennis (Kby.) 
privet leaf miner. ..Gracilaria cuculipennella (Hbn.) 
promethea moth Callosamia promethea (Drury) 
Puget Sound wireworm Ludius suckleyi (Lec.) 
purple scale Lepidosaphes beckii (Newm.) 
puss caterpillar... Megalopyge opercularis (A. & S.) 
Putnam scale Aspidiotus ancylus (Putn.) 
pyriform scale... Protopulrinaria pyriformis (Ckll.) 


quince curculio Conotrachelus crataegi Walsh 


rabbit louse. . . Haemodipsus ventricosus Denny 
rabbit tick. . . Haemaphysalis leporis-palustris Pack. 
raisin moth Ephestia figulilella Greg. 
range caterpillar. Hemileuca oliviae Ckll. 
range crane fly Tipula simpler Doane 
rapid plant bug. . .. Adelphocoris rapidus (Say) 
raspberry cane borer. . . ..Oberea bimaculata (Oliv.) 
raspberry cane maggot Pegomya rubivora (Coq.) 
raspberry fruitworms Byturus spp. 
raspberry leaf roller es Sy Pret 
Exartema permundanum Clem. 
..Bembecia marginata (Harr.) 
Blennocampa rubi (Harr.) 
Nosopsyllus fasciatus (Bosc) 
Vanessa atalanta (L.) 

Euxoa ochrogaster (Guen.) 


raspberry root borer 
raspberry sawfly. . . 
rat flea 
red admiral . 
red-backed cutworm 
red-banded leaf roller. ae , ap 
aad Argyrotaenia velutiana (Wlk.) 
red-banded thrips en A Ae 
Selenothrips rubrocinctus (Giard) 
Camponotus herculeanus 
pennsylranicus ferrugineus (F.) 
Phoenicococcus marlatti Ckll. 
Magdalis armicollis (Say) 
Tribolium castaneum (Hbst.) 


red carpenter ant. . 


red date scale 

red elm bark weevil 
red flour beetle 
red harvester ant wtih palatial ire rr 
Pogonomyrmex barbatus (F. Smith) 
red-headed ash borer Neoclytus acuminatus (F.) 
red-headed pine sawfly. . Neodiprion lecontei (Fitch) 
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red-humped caterpillar 
Schizura concinna (A. & 5.) 
red-legged flea beetle 
Derocre pis erythropus (Melsh.) 
red-legged grasshopper 
Melanoplus femur-rubrum (Deg.) 
red-legged ham beetle Necrobia rufi pes (Deg.) 
red milkweed beetle 
Tetraopes tetrophthalmus (Forst.) 
red-necked cane borer Agrilus ruficollis (F.) 
red-pine cone beetle. .Conophthorus resinosae Hopk. 
red-shouldered ham beetle... Necrobia ruficollis (F.) 
red-tailed tachinas Winthemia spp. 
red turnip beetle Entomoscelis adonidis (Pallas) 
red turpentine beetle Dendroctonus valens Lec. 
red-winged pine beetle 
Dendroctonus rufipennis (Kby.) 
regal moth Citheronia regalis (F.) 
resplendent shield bearer 
Coptodisca splendoriferella (Clem.) 
rhododendron borer. . .Conopia rhododendri (Beut.) 
rhododendron lacebug 
Stephanitis rhododendri Horv. 
Lirus concarus Say 
Chilo plejadellus Zinck. 
Lissorhoptrus simpler (Say) 
rice weevil Sitophilus oryza (L.) 
ring-legged earwig Euborellia annulipes (Lucas) 
Rocky Mountain grasshopper 
Melanoplus mericanusr apre tus { Walsh) 
Macrosiphum rosae ‘L.) 
Macrodactylus subspinosus (F.) 
Rhynch ites bicolor (F.) 
Nodonota puncticollis (Say 
Ty phlocyba rosae (L..) 
Dasyneura rhodophaga (Coq.) 
Diplolepis radicum (O. S.) 
Caliroa aethiops (F.) 
Aulacaspis rosae (Bouché) 
Anuraphis roseus Baker 
Saperda candida F. 
Tetropium alietis Fall 


rhubarb curculio 
rice stalk borer 
rice water weevil 


rose aphid 

rose chafer 

rose curculio 
rose leaf beetle 
rose leafhopper 
rose midge 

rose root gall 
rose sawfly 

rose scale 

rosy apple aphid 
roundheaded apple tree borer 
roundheaded fir borer 


roundheaded pine beetle 
Dendroctonus conrexifrons Hopk. 


Hysteroneura setariae (Thos.) 


rusty plum aphid 
Notolophus antiqua (L..) 


rusty tussock moth 


Stbine stimulea (Clem.) 
Thamnotettix clitellarius (Say) 
Heterocampa guttiritta (W1k.) 
Estigmene acrea (Drury) 
Aedes sollicitans (Wlk.) 
Horistonotus uhlerii Horn 
Aspidiotus perniciosus Comst. 
Hylecoetus lugubris Say 
Stilpnotia salicis (L.) 


saddleback caterpillar 
saddled leafhopper 
saddled prominent 
salt-marsh caterpillar 
salt-marsh mosquito 
sand wireworm 
San Jose scale 
sapwood timber worm 
satin moth. . . 
saw-toothed grain beetle 
Oryzaephilus surinamensis (L.) 
Pomphopoea sayi (Lec.) 


Say blister beetle 
Chlorochroa sayi Stal 


Say stinkbug 


scab mite Psoroptes communis Fuerst. 
sealy-leg mite. ... Cnemidocoptes mutans (R. & L.) 
screwworm Cochliomyia americana C & P. 


Chionaspis furfura | Fitch) 
Cochliomyia macellaria (F .) 
Agonoderus lecontei Chaud. 

Hylemya cilicrura (Rond.) 


scurfy scale 
secondary screwworm 
seed-corn beetle 
seed-corn maggot 
sequoia pitch moth 

‘ Vespamima sequoiae (Hy. Edw.) 
serpentine leaf miner Liriomyza flareola (Fall.) 
sheep botfly Oestris ovis L. 
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Demodex canis ovis Raill. 
Psoroptes ovis Her. 
Melophagus ovinus (L.) 


sheep follicle mite 
sheep scab mite 
sheep tick 
short-nosed cattle louse 
Haematopinus eurysternus Nitz. 
Scolytus rugulosus (Ratz.) 
Bombyx mori (L.) 
Formica fusca subsericea Say 
Metamasius sericeus (Oliv.) 
Lepisma saccharina L. 
Proteides clarus (Cram.) 
Agrilus sinuatus (Oliv.) 
Dendroctonus obesus (Mann.) 
Sitka-spruce weevil Pissodes sitchensis Hopk. 
six-spotted leafhopper Macrosteles dirisus (Uhl) 
six-spotted mite Tetranychus sermaculatus Riley 
slender duck louse 
Esthiopterum crassicorne (Scop.) 
Columbicola columbae (1...) 
Lygaeus kalmii Stal 
Goniocotes bidentatus Scop. 


shot-hole borer 
silkworm 

silky ant 

silky cane weevil 
silverfish 
silver-spotted skipper 
sinuate pear tree borer 
Sitka-spruce beetle 


slender pigeon louse 
small milkweed bug 
small pigeon louse 
smaller European elm bark beetle 
Scolytus multistriatus (Marsham) 
smaller Mexican pine beetle 
Dendroctonus mericanus Hopk. 
Pyrausta ainsliet Heinrich 
Acronicta oblinita (A. & S.) 
Phalacrus politus Melsh. 
Anuraphis riburnicola (Gill.) 
Ocecanthus niveus (Deg.) 
Coccus hesperidum 1. 


smartweed borer 
smeared dagger moth 
smut beetle 
snowball aphid 
snowy tree cricket 
soft scale 
solitary oak leaf miner 
Cameraria hamadryadella (Clem.) 
Contarinia sorghicola (Coq.) 
(Celama sorghiella (Riley) 
Prodenia eridania (Cram.) 


sorghum midge 
sorghum webworm 
southern armyworm 
southern beet webworm 
Pachyzancla bipunctalis (F.) 
southern buffalo gnat 
Eusimulinm pecuarum (Riley) 
southern cabbage worm 
Pieris protod ice B. & L. 
southern corn rootworm 
Diabrotica duodecimpunctata (F.) 
southern cornstalk borer 
Diatraea crambidoides (Grote) 
southern green stinkbug Nezara riridula (L..) 
southern house mosquito 
Culex quinquefasciatus Say 
Scapteriscus acletus R. H. 
Dendroctonus frontalis Zimm. 
Monochamus titillator (F.) 
Paratetranychus ilicis McG. 
Diatraea grandiosella Dyar 





southern mole cricket 
southern pine beetle 
southern pine sawyer 
southern red mite 
southwestern corn borer 
southwestern pine beetle 
Dendroctonus barberi Hopk. 
Lytta resicatoria (L..) 
Papilio troilus (1,.) 
Pegomya hyoscyami (Panz.) 
Podisus maculirentris (Say.) 
Anisota stigma (F.) 
Aphis spireacola Patch 


Spanish fly 
spice-bush swallowtail 
spinach leaf miner 
spined soldier bug 
spiny oak worm 
spirea aphid 
spotted asparagus beetle 
Crioceris duodecimpunctata (L..) 
spotted beet webworm 
Hymenia perspectalis (Hbn_) 
spotted blister beetle Epicauta maculata (Say) 
spotted cucumber beetle 
Diabrotica duodecim punctata (F.) 
spotted cutworm Amathes e-nigrum (L.) 
spotted pine sawyer 
Monochamus maculosus (Hald.) 
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Halisidota maculata (Harr.) 
Paleacrita vernata (Peck) 
Aphis abietina Wik. 
Archips fumiferana (Clem.) 
spruce coneworm Dioryctria reniculella (Grote) 
spruce sawfly Neodiprion abietis (Harr.) 
square-necked grain beetle 
Silvanus gemellatus Duv. 
Epilachna borealis (¥F.) 
Melittia satyriniformis Hbn. 
Anasa tristis (Deg.) 
Stomorys calcitrans (L..) 
stalk borer Papaipema nebris (Guen.) 
steel-blue ladybeetle Orcus chalybeus (Bdv.) 
sticktight flea Echidnophaga gallinacea (Westw.) 
stink beetle Nomius pygmaeus (Dej.) 
straw itch mite Pediculoides ventricosus Newp. 
strawberry aphid. . .Capitophorus fragaefolii (CkllL.) 
straw berry crown borer 
Tyloderma fragariae (Riley) 


spotted tussock moth 
spring cankerworm 
spruce aphid 

spruce budworm 


squash heetle 
squash borer 
squash bug 
stablefly 


strawberry crown moth 
Conopia bibionipennis (Bdv.) 
strawberry fruitworm Cnephasia longana (Haw.) 

strawberry leaf roller 

Ancylis com ptana fragariae { Walsh & Riley) 
Aphis forbesi Weed 
Brachyrhinus ovatus (1L.) 
Anthonomus signatus Say 
Trialeurodes packard { Morrill) 
Hemichroa crocea (Fourcroy) 
Epicauta vittata (F.) 
Diabrotica vittata (F.) 
Euroa tessellata (Harr.) 
Phyllotreta vittata (F.) 
Polia legitima (Grote) 
Tabanus lineola F. 
Haematopinus asini (L.) 
Dicyphus minimus I hl. 
Pemphigus hetae Doane 


strawberry root aphid 
strawberry root weevil 
strawberry weevil 
strawberry whitefly 
striped alder sawfly 
striped blister beetle 
striped cucumber beetle 
striped cut worm 
striped flea beetle 
striped garden caterpillar 
striped horsefly 
sucking horse louse 
suckfly 
sugar-beet root aphid 
sugar-beet wireworm 
Limonius californicus (Mann.) 
kuetheola rugice ps (Lec.) 
Diatraea saccharalis (F.) 


sugarcane beetle 

sugarcane borer 
sugarcane leafhopper 
Pe rkinsiella saccharicida Kirk 
Omiodes accepta | Butl.) 
Glycobius & peCLOsUs (Say) 


sugarcane leaf roller 
sugar-maple borer 
sugar-pine cone beetle 
Conophthorus lambertianae Hopk. 
Zygogramma exclamationis (F.) 
Straussia longipennis (Wied.) 


sunflower beetle 
sunflower maggot 
Surinam roach Pycnoscelus surinamensis (L.) 
swallow bug Oeciacus vricarius Horv 
sweet potato flea beetle 
Chaetocnema confinis Crotch 
Herse cingulata (F.) 
Bedellia orchilella Wism. 


Pilocrocis tripunctata (F.) 


sweetpotato hornworm 
sweet potato leaf miner 
sweetpotato leaf roller 
sweetpotato vine borer 
Omphisa anastomosalis (Guen.) 
sweetpotato wees il 
— Cylas formicarius elegantulus (Summers 
sweetpotato whitefly 
Bemisia inconspicua (Quaint.) 
sycamore tussock moth 


Halisidota harrisii (Walsh) 


Tahitian coconut weevil 
Diocalandra taitensis (Guér.) 


tarnished plant bug 
Lugqus prate nsis oblineatus (Say) 
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Lecanium nigrofasciatum Perg. 
Solenopsis molesta (Say) 
Anuraphis cardui (L.) 


thief ant 

thistle aphid 

three-banded leafhopper pean ery 

: Erythroneura tricincta Fitch 

three-cornered alfalfa hopper......... oe 

Stictocephala festina (Say) 
Lema trilineata (Oliv.) 


three-lined potato beetle 
Gasterophilus nasalis (L.) 


throat botfly 
thurberia weevil 
Anthonomus grandis thurberiae Pierce 
tiger swallowtail. Papilio glaucus L. 
tile-horned prionus Prionus imbricornis (L.) 
toadbug.. . : Gelastocoris ocultatus(F.) 
) 
) 


tobacco budworm Heliothis virescens (F. 
tobacco flea beetle Epitriz parvula (F. 
tobacco hornworm Protoparce sexta (Johan.) 
tobacco moth Ephestia elutella (Hbn.) 
tobacco stalk borer Trichobaris mucorea (Lec.) 
tobacco thrips Frankliniella fusca (Hinds) 
tobacco wireworm Conoderus vespertinus (F.) 
tomato fruitworm. . Heliothis armigera (Hbn.) 
tomato hornworm., . POeTre. Py er 
Protoparce quinquemaculata (Haw.) 
tomato pinworm. . . . Keiferia lycopersicella (Busck) 
tomato psyllid Paratrioza cockerelli (Sulc) 
tropical horse tick Dermacentor nitens Neum. 
tropical rat mite... . Liponyssus bacoti (Hirst) 
tule beetle Agonum maculicolle De}. 
tulip bulb aphid Anuraphis tulipae (Fonsce.) 
tuliptree aphid... _Macrosiphum liriodendri (Mon.) 
tuliptree scale Toumeyella liriodendri (Gmel.) 
tupelo leaf miner Antispila nyssaefoliella Clem. 
turkey gnat Simulium meridionale Riley 
turnip aphid Tr te 
Rhopalosiphum pseudobrassicae (Davis) 
twice-stabbed ladybeetle. . .Chilocorus stigma (Say) 
twig girdler. ... Oncideres cingulatus (Say) 
twig pruner Hypermallus villosus (F.) 
two-lined chestnut borer. . Agrilus bilineatus (Web.) 
two-marked treehopper...Enchenopa binotata (Say) 
two-spotted ladybeetle Adalia bipunctata (L.) 
two-striped grasshopper 
Melanoplus bivittatus (Say) 

two-striped walkingstick “a eer 

Anisomorpha buprestoides (Stoll) 


Archips cerasivorana (Fitch) 


ugly-nest caterpillar 
Schizura unicornis (A. & S.) 


unicorn caterpillar 


Crambus vulgivagellus Clem. 


vagabond crambus 
Anthrenus verbasei (L.) 


varied carpet beetle 
variegated cutworm 


Rodolia cardinalis (Muls.) 
Listroderes obliquus Klug 


vedalia 
vegetable weevil 
velvetbean caterpillar eee 
Anticarsia gemmatilis (Hbn.) 
Bruchus brachialis Fahraeus 
Basilarchia archippus (Cram.) 
Micromyzus violae (Perg.) 
Protemphytus pallipes (Spin.) 


vetch bruchid 
viceroy 

violet aphid 
violet sawfly 


Diapheromera femorata (Say) 


walkingstick : 
Chromaphis juglandicola (Kltb.) 


walnut aphid 
walnut blister mite 
Eriophyes tristriatus erineus Nal. 
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Datana integerrima G. & R. 
Rhagoletis suaris (O. S.) 
Aspidiotus juglans-regiae Comst. 
Cressonia juglandis (A. & S.) 


walnut caterpillar 
walnut husk fly 
walnut scale. 
walnut sphinx 


watercress leaf beetle... Phaedon aeruginosus Suffr. 
watercress sowbug. . Mancasellus brachyurus Harger 
wax moth Galleria mellonella (1..) 


webbing clothes moth Tineola bisselliella (Hiim.) 
western balsam bark beetle : 
a Dryocoetes confusus Swaine 
western black flea beetle Phyllotreta pusilla Horn 
western cedar borer Trachykele blondeli Marseul 
western chicken fle: Ceratophyllus niger Fox 
western chinch bug Blissus occiduus Barber 
western field wireworm. . Limonius infuscatus Mots. 
western grape rootworm Adorus obscurus (L.) 
western grape skeletonizer 
ae Se Harrisina brillians B. & McD. 
western peach borer 
' Sanninoidea opalescens (Hy. Edw.) 
western pine beetle Dendroctonus brevicomis Lec. 
western potato flea beetle. . FE pitrix subcrinita (Lec.) 
western spotted cucumber beetle 
; Diabrotica soror Lec. 
western striped cucumber beetle 
Diabrotica trivittata (Mann.) 
western striped flea beetle 
Phyllotreta ramosa (Crotch) 
western tent caterpillar 
Malacosoma pluvialis (Dyar) 
western tree-hole mosquito. . Aedes varipal pus (Coq.) 
western tussock moth Hemerocampa retusta (Bdv.) 
West Indian cane weevil 
Metamasius hemipterus (L.) 
West Indian fruitfly 
Anastrepha mombinpraeoptans Sein 
West Indian sweetpotato weevil 
= Eusce pes postfasciatus (Fairm.) 
wheat-head armyworm 
Protoleucania albilinea (Hbn.) 
wheat jointworm Harmolita tritici (Fitch) 
wheat midge Thecodiplosis mosellana Gehin 
wheat stem maggot Meromyza americana Fitch 
wheat stem sawfly Cephus cinctus Nort. 
wheat strawworm Harmolita grandis (Riley) 
wheat wireworm Agriotes mancus (Say) 
wheel bug Arilus cristatus (1...) 
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white apple leafhopper 
— Typhlocyba pomaria McAtee 
white cutworm Euroa scandens (Riley) 
white-fringed beetle... Pantomorus leucoloma (Boh.) 
white-lined sphinx Celerio lineata (F.) 
white-marked spider beetle Ptinus fur L. 
white-marked tussock moth 
oe Hemerocampa leucostigma (A. & 5S.) 
white peach scale 
ea Pseudaulacaspis pentagona (Targ.) 
white-pine cone beetle 
Conophthorus coniperda (Schwarz) 
white-pine sawfly. . Neodiprion pinetum (Nort.) 
white-pine weevil. . Pissodes strobi (Peck) 
white-spotted sawyer. . Monochamus scutellatus (Say) 
willow flea weevil Rhynchaenus rufipes (Lec.) 
willow sawfly Pteronidea ventralis (Say) 
willow shoot sawfly Janus abbreriatus (Say) 


winter tick. . Dermacentor albipictus (Pack.) 
w-marked cutworm Spaelotis clandestina (Harr.) 
woolly alder aphid. . . Prociphilus tessellatus (Fitch) 
woolly apple aphid... Eriosoma lanigerum (Hausm.) 
woolly elm aphid Eriosoma americanum (Riley) 
woolly pear aphid Eriosoma pyricola Baker 
woolly whitefly Aleurothrirus howardi (Quaint.) 


yellow-fever mosquito Aedes aegypti (L.) 
yellow-headed cutworm Septis arctica (Freyer) 
yellow-headed fireworm Peronea minuta (Rob.) 

yellow-headed leafhopper 
Carneocephala flaviceps (Riley) 

yellow-headed spruce sawfly 

Pikonema dimmockii (Cress.) 
yellow mealworm Tenebrio molitor L. 
yellow-necked caterpillar. Datana ministra (Drury) 
yellow scale Aonidiella citrina (Coq.) 

yellow-striped armyworm 
- Prodenia ornithogalli Guen. 
yellow woolly bear Diacrisia virginica (F.) 
\ osemite bark weey il Pissode x yosemite Hopk. 
yucca moth Tegeticula yuccase lla | Riley ) 


zebra caterpillar Ceramica picta (Harr.) 
Zimmerman pine moth 
Dioryctria zimmermani (Grote 
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II. Insects Listep sy Screntiric NAMES 


Acanthoscelides obtectus (Say) bean weevil 
Acrobasis caryae Grote pecan nut casebearer 
Acrobasis juglandis (LeB.) pecan leaf casebearer 
Acronicta americana (Harr.) 

- American dagger moth 
Acronicta oblinita (A. & S.).. smeared dagger moth 
Acrosternum hilare (Say) green stinkbug 
Actebia fennica (Tausch.) black army cutworm 
Adalia bipunctata (L.) two-spotted ladybeetle 
Adel phocoris rapidus (Say) rapid plant bug 
Adorus obscurus (1..) western grape rootworm 
Aedes aboriginis Dyar northwest coast mosquito 
Aedes aegypti (L.). . yellow-fever mosquito 
Aedes cantator (Coq.)... brown salt-marsh mosquito 
Aedes lateralis (Mg.) 

northwestern floodwater mosquito 

Aedes sollicitans (W\k.) salt-marsh mosquito 
Aedes squamiger (Coq.) 

California salt-marsh mosquito 


Aedes sticticus (Mg.) floodwater mosquito 
Aedes varipal pus (Coq.) 


western tree-hole mosquito 


Aegeria apiformis (Clerck) hornet moth 
Agasphaerops nigra Horn lily weevil 
Agonoderus lecontet Chaud. seed-corn beetle 


Agonum maculicolle De}. tule beetle 
Agrilus anrius Gory bronzed birch borer 
Agrilus bilineatus (Web.). .two-lined chestnut borer 
Agrilus ruficollis (F.) red-necked cane borer 
Agrilus sinuatus (Oliv.) sinuate pear tree borer 
Agriotes mancus (Say) wheat wireworm 
Agromyza lantanae Froggatt lantana seed fly 
Agromyza parvicornis Loew. corn blotch leaf miner 
asparagus miner 
pale-sided cutworm 
pale western cutworm 
black cutworm 

cotton leafworm 


Agromyza simplex Loew 
Agrotis malefida Guen. 
Agrotis orthogonia Morr. 
Agrotis ypsilon (Rott.) 
Alabama argillacea (Hbn.) . 
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eyed click beetle 
citrus blackfly 
woolly whitefly 
azalea whitefly 
curled rose sawfly 
negro bug 

alder bark beetle 
fall cankerworm 
alder flea beetle 
prairie flea beetle 
grape flea beetle 
eight-spotted forester 
spotted cutworm 
lone star tick 

Gulf Coast tick 

dock sawfly 


Alaus oculatus (L.). . . 
Aleurocanthus woglumi Ashby 
Aleurothrirus howardi (Quaint.) 
Aleyrodes azaleae B. & M . 
Allantus cinctus (L.) 

Allocoris pulicaria (Germ.) . 
Alniphagus aspericollis (Lec.) 
Alsophila pometaria (Harr.) 
Altica bimarginata Say 

Altica canadensis (Gent.) 
Altica chalybea (l1.) 

Alypia octomaculata (F.) 
{mathes c-nigrum (L.) 
{mblyomma dmericanum (L.) 
Amblyomma maculatum Koch 
Ametastegia glabrata (Fall.) 
Amyeloglypter sesostris (Lec.) 


grape cane gall maker 
apple twig borer 
pepper-and-salt moth 
Mormon cricket 

grass thrips 

peach twig borer 
squash bug 

Mexican fruitfly 


Amphicerus hamatus (F.) 
Amphidasis cognataria Guen. 
Anabrus simpler Hald. ° 
Anaphothrips obscurus (Miill.) 
Anarsia lineatella Zell. 
Anasa tristis (Deg.) 
Anastrepha ludens (Loew) 
Anastrepha mombinpraeoptans Sein 
West Indian fruitfly 
Anaritrinella pampinaria (Guen.) 
cranberry spanworm 
Ane ylis comptana | fragariae (Walsh & Rile ‘v) 
strawberry leaf roller 
Anisomorpha buprestoides (Stoll) 
two-striped walkingstick 
Anisota rubicunda (F.)...green-striped maple worm 
Anisota senatoria (A. & S.) 
orange-striped oak worm 
spiny oak worm 
pine chafer 
oriental beetle 


Anisota stigma (F.) , 
Anomala obliria Horn 
Anomala orientalis Wtrh. 
Anopheles quadrimaculatus Say 
common malaria mosquito 
pepper weevil 
boll weevil 


Anthonomus eugenii Cano 

Anthonomus grandis Boh. 
Anthonomus grandis thurberiae Pierce 
thurberia weevil 
cranberry weevil 
plum gouger 
strawberry weevil 


Anthonomus musculus Say 

Anthonomus scutellaris Lec. 
Anthonomus signatus Say 

ere pariana (Clerck) 
apple and thorn skeletonizer 
carpet beetle 
varied carpet beetle 
velvetbean ce oe rpillar 
tupelo leef miner 
clover aaa 
thistle aphid 
corn root aphid 


Anthrenus , serophulariae (L.) 
Anthrenus verbasci (L.) 
Anticarsia gemmatilis (Hbn.) 
Antispila nyssaefoliella Clem. 
Anuraphis bakeri (Cowen) 
Anuraphis cardut (L.) 
Anuraphis maidi-radicis (Forbes) . 
Anuraphis persicae-niger (Smith) ; 
black peach aphid 
rosy apple aphid 
tulip bulb aphid 
snowball aphid 
California red scale 
yellow scale 
spruce aphid 


Anuraphis roseus Baker 
Anuraphis tulipae (Fonsc.) 
Anuraphis viburnicola (Gill.) 
Aonidiella aurantii (Mask.) 
Aonidiella citrina (Coq.) 

A phis abietina WIk. 

Aphis forbesi Weed strawberry root aphid 
{phis gossypii Glov.. . . .cotton aphid, melon aphid 
Aphis hederae Kltb. ivy aphid 
Aphis illinoisensis Shim. grapevine aphid 
Aphis maidis Fitch. . corn leaf aphid 
{ phis medicaginis Koch cowpea aphid 
Aphis pomi Deg... apple aphid 
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bean aphid 

Lioet spirea aphid 
pine spittle bug 
honeybee 
coffee-bean weevil 
fruit tree leaf roller 
ugly-nest caterpillar 


Aphis rumicis L.. 
Aphis spireacola Patch. 

Aphrophora parallela (Say) 

Apis mellifera L. 

Araecerus fasciculatus (Deg. “e 
Archips argyrospila (Wlk.). . 
Archips cerasivorana (Fitch). . 
Archips conflictana (WIk.)... .. large aspen tortrix 
Archips fumiferana (Clem.).......spruce budworm 

Archips rosaceana (Harr.) saeeretences leaf roller 

Argas miniatus Koch.................. fowl tick 

Argyresthia conjugella Zell. apple fruit moth 
Argyresthia thuiella (Pack.). . .arborvitae leaf miner 
Argyrotaenia citrana (Fern.)... orange tortrix 

Argyrotaenia juglandana (Fern.). . hickory leaf roller 

Argyrotaenia mariana (Fern.).. 


Beate gray- -banded leaf roller 
Argyrotae nia pinatubana (Kearf.)...pine tube moth 
Argyrotaenia velutinana (Wlk.)........... 
red-banded leaf roller 
anche wheel bug 
oak timber worm 
ary date bug 
alfalfa gall midge 
Putnam scale 


Arilus cristatus (L.) 
Arrhenodes minutus (Drury)... . 
Asarcopus palmarum Horv. 
{sphondylia websteri Felt 
{spidiotus ancylus (Putn.). .. 
{spidiotus californicus Coleman. .............. 
black pine leaf scale 
greedy scale 
coconut scale 
Forbes scale 
oleander scale 
Howard scale 


{spi diotus camelliae Sign.. 

Aspidiotus destructor Sign.. . 
{spidiotus forbesi Johns... . . 
Aspidiotus hederae (Vallot).... . 
Aspidiotus howardi Ckll.. 
{spidiotus ithacae (Ferris). . . . hemlock scale 
ispidiotus juglans-regiae Comst.. . walnut scale 
i spidiotus ostreaeformis Curt...European fruit scale 
Aspidiotus perniciosus Comst. San Jose scale 


ispidiotus urae Comst... . . grape scale 
Attagenus piceus (Oliv.) black carpet beetle 
Aulacaspis rosae (Bouché) . rose scale 


Autographa brassicae (Riley) . _cabbage looper 
Autographa californica (Spe ver). . alfalfa looper 
Autographa egena (Guen.) bean leaf skeletonizer 
Autographa falcifera (Kby.) celery looper 
Mee GO Gaia 5 igs cs vein cerwades io moth 
Autoserica castanca ( Arrow) Asiatie garden beetle 


bertha armyworm 

; viceroy 
pipe-vine swallowtail 
sweetpotato leaf miner 
.raspberry root borer 
sweetpotato whitefly 
oriental cockroach 
German cockroach 


Barathra configurata (W\k.) 
Basilarchia archippus (Cram.) 
Battus philenor (1.) 
Bedellia orchilella W\sm. 
Bembecia marginata (Harr.) 
Bemisia inconspicua (Quaint.) 
Blatta orientalis L.. 

Blatella germanica (L.). 
Blennocampa caryae (Nort.).. 


butternut woolly worm 
Blennocampa rubi (Harr.). . . . raspberry sawfly 
Blisius hirtus Montd. hairy chinch bug 
Blissus leucopterus (Say). . chinch bug 
Blissus occiduus Barber. . western chinch bug 
Bombyx mori (L.) silkworm 
Boophlius annulatus (Say)... ... cattle tick 
Bourletiella hortensis (Fitch). garden springtail 
Bovicola bovis (Nitz.) cattle biting-louse 
Brachyrhinus ligustici (L.) alfalfa snout beetle 
Brachyrhinus ovatus (L.) strawberry root weevil 
Brachyrhinus sulcatus (F.). . black vine weevil 
Brachystola magna (Gir.) lubber grasshopper 
Breqmatothrips iridis Watson. . . . iris thrips 
Brevicoryne brassicae (L.) cabbage aphid 
Bruchophagus gibbus (Boh.) clover seed chalcid 
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vetch bruchid 
pea weevil 
broadbean weevil 
clover mite 

oak skeletonizer 


Bruchus brachialis Fahraeus 
Bruchus pisorum (L.) 
Bruchus rufimanus Boh. 
Bryobia praetiosa Koch 
Bucculatrix ainsliella Murtfeladt 
Bucculatrix canadensisella Chamb. ‘ 
bakin mide birch skeletonizer 
Bucculatric thurberiella Buseck 

cotton leaf perforator 


Byturus spp. raspberry fruit worms 


forage looper 
corn billbugs 

rose sawfly 

pear slug 

apple seed chalcid 
bluebottle flies 
promethea moth 
cowpea weevil 


Caenurgina erechtea (Cram.) 
Calendra spp.. 
Caliroa aethiops (F.) 
Caliroa cerasi (L ) 
Callimome druparum (Boh.) 
Calliphora spp... . 
Callosamia promethea (Drury) 
Callosobruchus maculatus (F.) 
Calosoma calidum (F.) fiery hunter 
Calpodes ethlius (Cram.) larger canna leaf roller 
Cameraria cincinnatiella (Chamb.) . 
gregarious oak leaf miner 
Cameraria hamadryadella (Clem.) 
Janae solitary oak leaf miner 
Camnula pellucida (Seudd.) 
clear-winged grasshopper 
( ‘am ponotus herculeanus pennsylranicus (Deg.) 
black carpenter ant 
c amponotus herculeanus pennsylranicus ferrugineus 
(F.) red carpenter ant 
Capitophorus fragaefolii (Ckll.) strawberry aphid 
Capitophorus ribis (L.) ‘ currant aphid 
Carneocephala flaviceps (Riley) 
yellow-headed leafhopper 
codling moth 
dried-fruit mite 
corn sap beetle 
dried-fruit beetle 
sorghum webworm 


Carpocapsa pomonella (L.) 
Carpoglyphus passularum Her. 
Carpophilus dimidiatus (F.) 
Carpophilus hemipterus (L.) 
Celama sorghiella (Riley) . 
Celerio lineata (F.) white-lined sphinx 
Cephus cinctus Nort. wheat stem sawfly 
Cephus pygmaeus (L.). European wheat stem sawfly 
Ceramica picta (Harr.) zebra caterpillar 
Ceratitis capitata (Wied.) Mediterranean fruitfly 
Ceratomia catalpae (Byd.) catalpa sphinx 
Ceratophyllus gallinae Schr... European chicken flea 
Ceratophyllus niger Fox western chicken flea 
Ceresa bubalus (F.) buffalo treehopper 
Ceroplastes cirripediformis Comst. barnacle scale 
Ceroplastes floridensis Comst. Florida wax scale 
Cerotoma trifurcata (Forst.) bean leaf beetle 
Ceutorhynchus assimilis (Payk.) 
cabbage seedpod weev il 
( ‘eutorhynchus quadride ns (Panz.) 
cabbage seedstalk curculio 
( ‘eutorhynchus rapae Gyll. cabbage curculio 
Chaetocnema confinis Crotch 
sweetpotato flea beetle 
desert corn flea beetle 
corn flea beetle 
cowpea curculio 
locust leaf miner 
Clear Lake gnat 
argus tortoise beetle 
eastern spruce gall aphid 
twice-stabbed ladybeetle 
rice stalk borer 
Asiatic rice borer 
elm scurfy scale 
euonymus scale 


Chaetoenema ectypa Horn 
Chaetoenema pulicaria Melsh 
Chaleodermus aeneus Boh. 
Chalepus dorsalis Thunb. 
Chaoborus astictopus D. & S.. 
Chelymorpha cassidea (F.) 
Chermes abietis L. 
Chilocorus stigma (Say) 
Chilo plejadellus Zinck. 
Chilo simpler (Butl.) 
Chionaspis americana Johns. 
Chionaspis euonymi Comst. 





scurfy scale 
pine needle scale 
Say stinkbug 
army cutworm 
walnut aphid 


Chionaspis furfura (Fitch). . 
Chionaspis pinifoliae (Fitch) 
Chlorochroa sayi Stal 
Chorizagrotis auxiliaris (Grote) 
Chromaphis juglandicola (Kitb.) 
Chrysobothris femorata (Oliv.) 
flatheaded apple tree borer 

Chrysobothris mali Horn Pacific flatheaded borer 
Chrysobothris tranquebarica (Gmel.) 

Australian-pine borer 
Chrysomela scripta F. cottonwood leaf beetle 
Chrysomphalus aonidum (L.) Florida red scale 
Chrysomphalus dictyospermi (Morg.) 

dictyospermum scale 
( 'hrysom phalus obscurus (Comst.) obscure seale 
Chrysomphalus tenebricosus (Comst.). . gloomy scale 
Chrysopa oculata Say golden-eye lacew ing 
Chrysops spp. deer flies 


Cicadidae cicadas 
Cimber americana Leach elm sawfly 
‘imex lectularius L. bedbug 


( 

Cingilia catenaria (Drury) 

chain-spotted geometer 
armyworm 


~ 


‘irphis unipuncta (Haw.) 
‘itheronia regalis (F.) 

hickory horned devil, regal moth 

bristly rose slug 

grape trunk borer 


~ 


‘ladius i isomerus Nort. 
‘lytole ptus albofasciatus (C. & G.) 
nemidocoptes gallinae Raill depluming mite 
nemidocoptes mutans (R. & L.) scaly-leg mite 
nephasia longana (Haw.) strawberry fruitworm 
nidocampa flavescens (W1k.) oriental moth 
‘occus hesperuium L.. soft scale 
‘occus pseudomagnoliarum (Kuw.) citricola scale 
‘oceus viridis (Green) green scale 
‘ochliomyia americana C. & P. screwworm 
Cochliomyia macellaria (F.). . secondary screwworm 
Colaspis brunnea (F.) grape colaspis 

Coleophora caryaefoliella Clem. 
. pecan cigar 
Coleophora fletchereila Fern. cigar 
Coleophora laricella (Hbn.) larch 
Coleophora limosipennella (Dup.) elm 
Coleophora malivorella Riley pistol 
Coleophora pruniella Clem. cherry casebearer 
Coleophora salmani Heinrich birch casebearer 
Colias philodice eurytheme Bdv. alfalfa caterpillar 
Colias philodice philodice Godt. clouded sulphur 
Colopha ulmicola (Fitch) elm cockscomb gall 
Coloradia pandora Blake pandora moth 
Columbicola columbae (L.) slender pigeon louse 
Conoderus vespertinus (F.) tobacco wireworm 

Conophthorus con iperda (Schwarz) 

white-pine cone beetle 
lodgepole cone beetle 
pinon cone beetle 


Cn a ae a a a 


7 


ca sel vcurer 
casebearer 
casebearer 
casel vearer 
casebearer 


Conophthorus contortae Hopk. 
Conophthorus edulis Hopk. 
Conophthorus lambertianae Hopk. 
sugar-pine cone 
Conophthorus ponderosae Hopk. 
ponderosa-pine cone 
Conophthorus radiatae Hopk. 
Monterey-pine cone beetle 
Conophthorus resinosae Hopk.. . red-pine cone beetle 
Conopia acerni (Clem.) maple callus borer 
Conopia bibionipennis (Bdv.) 
strawberry crown moth 
pear borer 
rhododendron borer 
dogwood borer 
currant borer 
quince curculio 
plum curculio 


beetle 


beetle 


Conopia pyri (Harr.) 

Conopia rhododendri (Beut.) 
Conopia scitula (Harr.) 
Conopia tipuliformis (L.) 
Conotrachelus crataegi Walsh 
Conotrachelus nenuphar (Hbst.) 
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grape blossom midge 
pear midge 
sorghum — 


Contarinia johnsoni (Sling.) . 
Contarinia pyrivora (Riley) 
Contarinia sorghicola (Coq.)... 
Coptodisca splendoriferella (Clem.). . 
ees ; prs ndent shield bearer 
Corthylus columbianus Hopk. 
rte ' tek Columbian timber beetle 
Corydalus cornutus (L.). . .dobson fly, hellgrammite 
Corythuca gossypii (F.).. . cotton lacebug 
Cosmopolites sordidus (Germ.). . . banana root borer 
Cossula magnifica (Stkr.) pecan carpenter worm 
Cotinis nitida (L.).. . green June beetle 
Crambus caliginosellus Clem... .corn root webworm 
Crambus topiarius Zell... . cranberry girdler 
Crambus vulgivagellus Clem. vagabond crambus 
Craponius inaequalis (Say). grape curculio 
Cremastobombycia lantanella Busck 
lantana leaf miner 
walnut sphinx 


ressonia juglandis (A. & 5S.) 
asparagus beetle 


‘rioceris asparagi (L.).... 
rioceris duodecimpunctata (L.) 
spotted asparagus bee netle 
dusky birch sawfly 
glassy cutworm 
beech scale 
koa seedworm 


+ 


‘roesus latitarsus Nort... 
‘rymodes devastator (Brace)... 
'ryptococeus fagi (Baer.) 
ryptophlebia illepida (Butl.) 
tenocephalides canis (Curt.)... .. dog flea 
tenocephalides felis (Bouché) . cat flea 
‘uler pipiens L.. . northern house mosquito 
ulex quinquefasciatus Say 


t+. + 


és southern house mosquito 
‘urculio caryae (Horn) pecan weevil 
‘urculio proboscideus F.. . large chestnut weevil 
‘urculio rectus (Say) chestnut weevil 

‘ylas formicarius elegantulus (Summers) 
sweetpotato weevil 
painted hickory borer 
locust borer 


~_ or 


a, 


‘yllene caryae Gahan 
yllene robiniae (Forst.) 


~ 


melon fly 

olive fruitfly 
monarch butterfly 
clover seed midge 
rose midge 


Dacus cucurbitae (Coq.) 
Dacus oleae (Gmel.) 
Danaus plerippus (L.) 
Dasyneura leguminicola (Lint.) 
Dasyneura rhodophaga (Coq.) 
Dasyneura trifolii (Loew) clover leaf midge 
Datana integerrima G. & R. walnut caterpillar 
Datana ministra (Drury). .yellow-necked caterpillar 
Deinocerites cancer Theob. crab-hole mosquito 
Deloyala guttata (Oliv.) mottled tortoise beetle 
Demodex boris Stiles cattle follicle mite 
Demodex canis Leydig dog follicle mite 
Demodex canis ovis Raill. sheep follicle mite 
Demodex caprae Raill. goat follicle mite 
Demodex cati Megn.. cat follicle mite 
Demodex equi Raill. horse follicle mite 
Demoder phylloides Csokor hog follicle mite 
Dendroctonus approximatus Dietz 
Colorado pine beetle 

Dendroctonus arizonicus Hopk... Arizona pine beetle 
Dendroctonus barberi Hopk. 
southwestern pine beetle 

Alaska spruce beetle 


Dendroctonus borealis Hopk. 
western pine beetle 


Dendroctonus brevicomis Lec. 
Dendroctonus convexifrons Hopk. 
roundeaded pine beetle 
Dendroctonus engelmanni Hopk. 
Engelmann spruce _ tle 
Dendroctonus frontalis Zimm.. . southern pine beetle 
Dendroctonus jeffreyi Hopk. . — pine beetle 
Dendroctonus mericanus Hopk. 
smaller Mexican pine ‘beetle 
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Dendroctonus micans (Kug.)...............4. 

said .European spruce heetle 

Dendroctonus monticolae DE a cexeresteachert 
cixcn wie Wad ook tite teoee .mountain pine beetle 

Dendroctonus murrayanae Hopk ey pt ee. 
RE, he lodgepole-pine beetle 
Dendroctonus obesus (Mann. ). . .Sitka-spruce beetle 

Dendroctonus parallelocollis ¢ chap ee Ae 
larger Mexican pine beetle 

Dendroctonus piceaperda ere 4 
oie .. eastern spruce beetle 
Dendroctonus ponderosae Hopk.. . Black Hills beetle 
Dendroctonus pseudotsugae Hopk. . Douglas-fir beetle 

Dendroctonus punctatus Lec... ... 2.2.6 ee 
kee ass ......Allegheny spruce beetle 
Dendroctonus rufipennis (Kby.) 
soft pipaiha arate ... .red-winged pine beetle 
Dendroctonus simplex Lec... . . . eastern larch beetle 

Dendroctonus terebrans oe Pe te ee 
ma ieee . black turpentine beetle 
Dendroctonus valens Lec...... red turpentine beetle 
Depressaria heracliana (L.)...... parsnip webworm 
Dermacentor albipictus (Pack.)......... winter tick 
Dermacentor nigrolineatus (Pack.) 


Cer peters: brown winter tick 
Dermacentor nitens Neum....... . tropical horse tick 
Dermacentor occidentalis Neum.. . Pacific Coast tick 
Dermacentor variabilis (Say)... . . / American dog tick 
Dermanyssus gallinae (Deg.)......... chicken mite 
Dermestes lardarius L............ larder beetle 
Dermestes vulpinus F.................. hide beetle 
Derocrepis erythropus (Melsh.)... . 
......-red-legged flea beetle 
Desmia funeralis (Hbn. a . grape leaf folder 
Diabrotica balteata Lec... . .banded cucumber beetle 
Diabrotica duodecimpunctata (F.)............... 
southern corn rootworm, spotted cucumber beetle 
Diabrotica longicornis ( Say) Paxasees corn rootworm 
Diabrotica soror Lec... 
western spotted cucumber beetle 
Diabrotica trivittata (Mann.) 
... Western striped cucumber beetle 
Diabrotica vittata Oi Be striped cucumber beetle 
Diacrisia virainica (F.). yellow woolly bear 
Dialeurodes vitri (Ashm.).. . . citrus whitefly 
Dialeurodes citrifolii (Morg.). . 
cloudy-winged whitefly 
Fics hanes melon worm 
pickleworm 
. .walkingstick 


Diaphania hyalinata (L \ 
Diaphania nitidalis (Stoll) . “ 
Diapheromera femorata (Say). 
Diarthronomyia hypogaea ( (Loew)... 
chry santhemum gall ‘midge 
Dias pis bromeliae (Kern.).. pineapple scale 
Diaspie caruelt Targ................ juniper scale 
Diaspis echinocacti (Bouché). ......... cactus scale 
Diatraea crambidoides (Grote). ........ 
southern cornstalk borer 
southwestern corn borer 
sugarcane borer 
green rose chafer 


Diatraea grandiosella Dyar 
Diatraea saccharalis (F.). . 
Dichelonyx backi (Kby.) 


Dichomeris ligulella Hbn. palmerworm 
Dichomeris marginellus (F.) juniper webworm 
Dicyphus minimus Uhl..................++- suckfly 


Diocalandra taitensis (Guer.)............6-445: 
Tahitian coconut weevil 
Dioryctria reniculella (Grote) spruce coneworm 
Dioryctria zimmermani (Grote) 
Zimmerman pine moth 
Te rose root gall 
mossy rose gall 
European spruce sawfly 
introduced pine sawfly 


Diplole pis radicum (O. 8 B.. 
Diplolepis rosae (L.) Ae 
Diprion hercyniae (Htg.) 
Diprion simile (Htg.) 
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Carolina grasshopper 


Dissosteira carolina (L.) 
pomace flies 


Drosophila spp... . . 
Dryocoetes confusus Swaine 
western balsam bark beetle 
Dysdercus mimulus Hussey. . Arizona cotton stainer 
Dysdercus suturellus (H. Ss.) cotton stainer) 


imperial moth 
locust twig borer 
sticktight flea 


Eacles imperialis (Drury) 

Eedytolopha insiticiana Zell.. 
Echidnophaga gallinacea (Westw.) 
Elasmopal pus women (Zell.) 
lesser cornstalk borer 
Plains false wireworm 
hemlock looper 
potato leafhopper 
apple leafhopper 
two-marked treehopper 
elm spanworm 
red turnip beetle 


Eleodes opaca (Say) 
Ellopia fiscellaria Guen. 
Empoasca fabae (Harr.) 
Empoasca maligna (Walsh) . 
Enchenopa binotata (Say) 
Ennomos subsignarius (Hbn.) 
Entomoscelis adonidis (Pallas) 
Eomenacanthus stramineus (Nitz.) 
chicken body louse 
tobacco moth 
almond moth 
raisin moth 
Mediterranean flour moth 
imbricated snout beetle 
gray blister beetle 
spotted blister beete 
margined blister beetle 
black blister beetle 
striped blister beetle 
lappet moth 
Italian pear scale 
squash beetle 
Mexican bean beetle 


Ephestia elutella (Hbn.) 
Ephestia cautella (W1k.) 
Ephestia figulilella Greg. 
Ephestia kuehniella Zell. 
Epicaerus imbricatus (Say) 
Epicauta cinerea (Forst.) 
Epicauta maculata (Say) 
Epicauta marginata (F.) 
Epicauta pennsylranica (Deg.) 
Epicauta rittata (F.) 
Epicnaptera americana (Harr.) 
Epidiaspis piricola (Del Guer.) 
Epilachna borealis (F.) 
Epilachna varirestis Muls. 
re aceriella (Clem.) 
maple trumpet skeletonizer 
E pitrir cucumeris (Harr.) potato flea beetle 
Epitrix fuscula Crotch eggplant flea beetle 
Epitrix parrula (F.) tobacco flea beetle 
Epitriz subcrinita (Lec.).. western potato flea beetle 
Epochra canadensis Loew currant fruitfly 
Erannis tiliaria (Harr.) linden looper 
Eriophyes avellanae (Nal.) filbert bud mite 
Eriophyes fici Essig me fig mite 
Eriophyes gossypii Banks cotton blister mite 
Eriophyes pyri Pgst. pear leaf blister mite 
Eriophyes ribis Nal. currant bud mite 
Eriophyes tristriatus erineus Nal. 
walnut blister mite 
woolly elm aphid 
woolly apple aphid 
woolly pear aphid 
beet leaf beetle 
grape sawfly 
grape leafhoppers 


Eriosoma americanum (Riley) 
Eriosoma lanigerum (Hausm.) 
Eriosoma pyricola Baker 
Erynephala puncticollis (Say) 
Erythraspides pygmaea (Say) 
Erythroneura spp. 
Erythroneura tricincta Fitch. 
coher naiacdca three-banded leafhopper 
Esthiopterum crassicorne (Scop.). slender duck louse 
Estiqgmene acrea (Drury) salt-marsh caterpillar 
Etiella zinckenella (Treit.) lima bean pod borer 
Euborellia annulipes (Lucas) ring-legged earwig 
Euetheola rugiceps (Lec.) sugarcane beetle 
Eumerus tuberculatus Rond. lesser bulb fly 
Euphoria inda (L..) bumble flower beetle 
Eurytoma orchidearum (Westw.) orchid fly 
Euscepes postfasciatus (Fairm.). . 
West Indian sweetpotato weevil 
Eusimulium pecuarum (Riley) 
.southern buffalo gnat 
beet leafhopper 


Eutettiz tenellus (Bak. D..« 
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Eutrombicula alfreddugési (Oud.) chigger 
Euroa messoria (Harr.) dark-sided cutworm 
Euroa ochrogaster (Guen.) red-backed cutworm 
Euxoa scandens (Riley) white cutworm 
Euroa tessellata (Harr.) . striped cutworm 
Euzophera semifuneralis (W1k.) 
American plum borer 
sue “n.) 
cross-striped cabbage worm 
grape seed chalcid 
raspberry leaf roller 
pine needle miner 


Evergestis rimosalis (¢ 


Evorysoma ritis (Saund.) 
Exartema permundanum Clem. 
Exroteleia pinifoliella (Chamb.) 


little housefly 

latrine fly 

cat louse 

dingy cutworm 

granulate cutworm 
European alder leaf miner 
birch leaf miner 

elm leaf miner 

grape rootworm 
European earwig 
silky ant 

tobacco thrips 
flower thrips 
Caribbean pod borer 


Fannia canicularis (L.) 
Fannia scalaris (F.) 
kelicola subrostrata (Nitz.) 
Feltia subgothica (Haw.) 
Feltia subterranea (F.) 
Fenusa dohrnii (Tisch) 
Fenusa pusilla (Klug) 
Fenusa ulmi Sund. 

Fidia riticida Walsh 
Forficula auricularia L. 
Formica fusca subsericea Say 
Frankliniella fusca (Hinds) 
Frankliniella tritici (Fitch) 
Fundella cistipennis (Dyar) 


peppergrass heetle 
cherry leaf beetle 
elm leaf beetle 
wax moth 
eggplant lacebug 
nose hot fly 

horse bot fly 
throat botfly 


Galeruca externa Say 
Galerucella caricollis (Lec.) 
Galerucella ranthomelaena (Schr.) 
Galleria mellonella (1...) 
Gargaphia solani Heid. 
Gasterophilus haemorrhoidalis (L.) 
Gasterophilus intestinalis (Deg.) 
Gasterophilus nasalis (L.) 
Gelastocoris oculatus (F.) toadbug 
Glycobius speciosus (Say) sugar-maple horer 
Gnorimoschema operculella (Zell.). potato tuber worm 
Goniocotes bidentatus Scop. small pigeon louse 
Goniocotes gigas Tasch. large chicken louse 
Goniocotes hologaster Nitz. fluff louse 
Goniodes dissimilis Nitz. brown chicken louse 
Goniodes meleagridis (1..) large turkey louse 
Cossyparia spuria (Mod.) European elm scale 
Gracilaria azaleella Brants azalea leaf miner 
Gracilaria cuculipennella (Hbn.).__ privet leaf miner 
Gracilaria negundella Chamb.. . boxelder leaf roller 
Gracilaria syringella (F.) lilac leaf miner 
Grapholitha interstinctana (Clem.) 
clover head caterpillar 
oriental fruit moth 
cherry fruitworm 
lesser apple worm 
green fruitworm 
pecan budmoth 


Grapholitha molesta (Busck) 
Grapholitha packardi Zell. 
Grapholitha prunivora (Walsh) 
Graptolitha antennata (WIk.) 
Gretchena bolliana (Sling.) 
Gryllotalpa heradactyla Perty 
northern mole cricket 
field cricket 
house cricket 
California pear slug 
Cuban laurel thrips 


Gryllus assimilis (F.) 

Gryllus domesticus L. 
Gymnonychus californicus Marl. 
Gynaikothrips uzeli (Zimm.) 


bird tick 
rabbit tick 
hog louse 
sucking horse louse 


Haemaphysalis cinnabarina Koch 
Haemaphysalis leporis-palustris Pack. 
Haematopinus adventicius Neum. 
Haematopinus asini (L.) 
Haematopinus eurysternus Nitz..... 

short-nosed cattle louse 
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Haematosiphon inodorus (Dugés). . . .. . poultry bug 
Haemodipsus ventricosus Denny . . .rabbit louse 
Halisidota caryae (Harr.) hickory tussock moth 
Halisidota harrisii (Walsh). .sycamore tussock moth 
Halisidota maculata (Harr.). spotted tussock moth 
Halisidota tessellaris (A. & S.).. .pale tussock moth 
Halticus citri (Ashm.) garden flea hopper 
Hammoderus tesselatus (Hald.) oak sapling borer 
Harmolita grandis (Riley) wheat strawworm 
Harmolita tritici (Fiteh) wheat jointworm 
Harpipteryx xrylostella (L.) 
European honeysuckle leaf roller 
Harrisina americana (Guér.) . grape leaf skeletonizer 
Harrisina brillians B. & MeD. 
western grape skeletonizer 
Hedia variegana (Hbn.) green budworm 
Heliothis armigera (Hbn.) 
hbollworm, corn earworm, tomato fruitworm 
Heliothis virescens (F.) tobacco budworm 
Heliothrips haemorrhoidalis (Bouché) 
greenhouse thrips 
Hellula undalis (¥.) cabbage webworm 
Hemerocam pa leucostigma (A. & 3S.) 
white-marked tussock moth 
Hemerocampa pseudotsugata McD. ca 
Douglas-fir tussock moth 
Hemerocam pa retusta (Bdv.).. western tussock moth 
Hemichroa crocea (Fourer« ”v) striped alder saw fly 
Hemileuca maia (Drury) buck moth 
Hemileuca oliviae Ckll. range caterpillar 
Hemitarsonemus latus (Banks) broad mite 
Hercinothrips femoralis (Reut.) 
aa banded greenhouse thrips 
Hercothrips fasciatus (Perg.) bean thrips 
Herse cinqulata (F.) sweetpotato hornworm 
Heterocam pa qguttivitta (WIk.) saddled prominent 
Heteroderes laurentii (Guér.) Gulf wireworm 
Hippelates spp. eye gnats 
Hippodamia conrergens Guér. convergent ladybeetle 
Hoplocam pa cookei (¢ ‘larke) cherry fruit saw fly 
Horistonotus uhlerii Horn sand wireworm 
Howardia biclavis (Comst.) mining scale 
Hyalopterus arundinis (F.) mealy plum aphid 
Hydroecia micacea (Esp.) potato stem borer 
Hylastinus obscurus (Marsham) clover root borer 
Hylecoetus lugubris Say sapwood timber worm 
Hylemya abdena Hall carnation tip maggot 
Hylemya antiqua (Mg.) onion maggot 
Hylemya brassicae (Bouché) cabbage maggot 
Hylemya brunnescens (Zett.) carnation maggot 
Hylemya cilicrura (Rond.) seed-corn maggot 
Hylobius pales (Hbst.) pales weevil 
Hylobius radicis Buch. pine root-collar weevil 
Hylotrupes bajulus (L.) old house borer 
Hylurgopinus rufi pes (Eichh.) 
native elm bark beetle 
IHymenia fascialis (Cram.) 
Hawaiian beet webworm 
Hymenia perspectalis (Hbn.) 
spotted beet webworm 
hop looper 
lesser clover leaf weevil 
alfalfa weevil 
clover leaf weevil 
twig pruner 
fall webworm 
northern cattle grub 
common cattle grub 
ermine moth 
apple twig beetle 
clover hayworm 
rusty plum aphid 


Hypena humuli (Harr.) 
Hypera nigrirostris (F.) 
Hypera postica (Gyll.) 
Hypera punetata (F.) 
Hypermallus rillosus (F.) 
Hyphantria cunea (Drury) 
Hy poderma boris (Deg.) 
Hypoderma lineatum (De Vil.) 
Hyponomeuta padella (L.) 
Hypothenemus hispidulus (Lec.) 
Hypsopygia costalis (¥.) 
Hysteroneura setariae (Thos.) 
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Icerya purchasi Mask... .... cottony-cushion scale 
Ichthyura inclusa Hbn.......... poplar tent maker 
Iridomyrmex humilis Mayr .... Argentine ant 


I schnaspis longirostris (Sign.).... black thread scale 
Isia isabella (A. & S.)........ banded woolly bear 
Itame ribearia (Fitch). ......... currant spanworm 
Ithycerus noveboracensis (Forst.)..New York weevil 
Itonida catalpae (Comst.) ...catalpa midge 
Faadeo views (1..). .. . «vices ees castor-bean tick 
Ixodes ricinus scapularis Say... ..black-legged tick 


Janus abbreviatus (Say) willow shoot sawfly 
Janus integer (Nort.).. . currant stem girdler 
Jonthonota nigripes (Oliv.). .. 00.00... ee ee ee ee 

eer black-legged tortoise beetle 


Kakimia houghtonensis (Troop)... ... . 

sclaeo gooseberry witch-broom aphid 
Keiferia glochinella (Zell.).... . eggplant leaf miner 
Keiferia lycopersicella (Busck) . . . .tomato pinworm 


bristly cutworm 
flat grain beetle 
narcissus bulb fly 
clover stem borer 
beet armyworm 
fall armyworm 
cigarette beetle 
cornfield ant 
hickory shuckworm 
pea moth 
black widow spider 
calico scale 


Lacinipolia renigera (Steph.). . . 
Laemophloeus minutus (Oliv.) 
Lampetia equestris (F.). 
Languria mozardi Latr. 
Laphygma exigua (Hbn.) 
Laphygma frugiperda (A. & S.).... 
Lasioderma serricorne (F.).. . 
Lasius niger americanus Emery . 
Laspeyresia caryana (Fitch) 
Laspeyresia nigricana (Steph.) 
Latrodectus mactans (F.) 
Lecanium cerasorum Ckll.. 
Lecanium corni Bouché... European fruit lecanium 
Lecanium nigrofasciatum Perg. terrapin scale 
Lecanium persicae (F.) European peach scale 
Lecanium prunastri (Fonse.). . . globose scale 
Lema trilineata (Oliv.). . . .three-lined potato beetle 
Lepidosaphes beckii (Newm.) purple scale 
Lepidosaphes camelliae Hoke. . . . camellia scale 
Lepidosaphes ficus (Sign.). . fig scale 
Lepidosaphes gloverii (Pack.).... Glover scale 
Lepidosaphes ulmi (L.). . . oystershell scale 
Lepisma saccharina L.. . silverfish 
Leptinotarsa decemlineata (Say) wed 
Colorado potato beetle 
false potato beetle 
_.. boxelder bug 
leaf-footed bug 
giant water bug 


Leptinotarsa juncta (Germ.) . 

Leptocoris trivittatus (Say). . . 

Leptoglossus phyllopus (L.).. 

Lethocerus americanus (Leidy) . 
Ligyrus gibbosus (Deg.). carrot beetle 
Limonius agonus (Say) eastern field wireworm 
Limonius californicus (Mann.) ain 
oes . .Sugar-beet wireworm 
Limonius canus Lec. Pacific Coast wireworm 
Limonius infuscatus Mots... western field wireworm 
Limonius subauratus Lee. ; BS ewe 
Columbia Basin wireworm 
Liothrips floridensis (Watson) camphor thrips 
Liothrips vaneeckei Pries. lily bulb thrips 
Lipeurus heterographus Nitz. chicken head louse 
Liponyssus bacoti (Hirst) tropical rat mite 
Liposcelis divinatorius (Miill.) booklouse 
Liriomyza flaveola (Fall.) . serpentine leaf miner 
Lissorhoptrus simplex (Say) rice water weevil 
Listroderes obliquus Klug vegetable weevil 
Listronotus oregonensis (Lec.) carrot weevil 
Lirus concarus Say rhubarb curculio 
Lopidea davisi Knight. . phlox plant bug 
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alfalfa webworm 
garden webworm 
cane beet webworm 
giant stag beetle 
greenbottle flies 
Ludius aereipennis (Kby. ). prairie grain wireworm 
Ludius inflaius (Say). . . dry-land wireworm 
Ludius pruininus norius (Hyslop)... . .. 
. Great Basin wireworm 
Puget Sound wireworm 
Luperodes brunneus (Crotch) corn silk beetle 
Lygaeonematus erichsonii (Htg.). larch sawfly 
Lygaeus kalmii Stal small milkweed bug 
Lygidea mendax Reut. apple redbug 
Lygris diversilineata (Hbn.) grapevine looper 
Lyqus communis Knight. . . . pear plant bug 
Lygus pratensis oblineatus (Say) 


Loxostege commirtalis (W1k.) 
Loxostege similalis (Guen.) . 
Lorostege sticticalis (L.). . 
Lucanus elaphus F. 

Lucilia spp.. 


Ludius suckleyi (Lec.) 


tarnished plant bug 
Nuttall blister beetle 
Spanish fly 


Lytta nuttallii Say 
Lytta resicatoria (L.) 


ash-gray blister beetle 
rose chafer 

iris borer 

plum leafhopper 


Macrobasis fabricii (Lec.) 
Macrodactylus subspinosus (F.) 
Macronoctua onusta Grote... .. 
Macropsis trimaculata (Fitch) 
Macrosiphoniella sanborni (Gill.) 
chrysanthemum aphid 

Macrosiphum granarium (Kby.)... 

eine nes English grain aphid 
Macrosiphum liriodendri (Mon.). .. tuliptree aphid 
Macrosiphum pisi (Ktb.) pea aphid 
Macrosiphum rosae (L.) rose aphid 
Macrosiphum rudbeckiae (Fitch). . goldenglow aphid 
Macrosiphum solanifolii (Ashm.) potato aphid 
Macrosteles divisus (Uhl.) six-spotted leafhopper 
Magdalis armicollis (Say) red elm bark weevil 
Magdalis barbita (Say) black elm bark weevil 
Magicicada septendecim (L.) periodical cicada 
Malacosoma americana (F.). .eastern tent caterpillar 
Malacosoma californica (Pack.). . 

: el California tent caterpillar 
Malacosoma disstria Hbn.. ... forest tent caterpillar 
Malacosoma pluvialis (Dyar). . 

western tent caterpillar 
Mancasellus brachyurus Harg watercress sowbug 
Marmara elotella (Busck) apple bark miner 
Marmara pomonella Busck . apple fruit miner 
Megalopyge opercularis (A. & S.). . . puss caterpillar 
Melanocallis caryaefoliae (Davis) 

ev eTr black pecan aphid 
Melanophila consputa Lec... charcoal beetle 
Melanophila drummondi (Kby.) fir flatheaded borer 
Melanophila fulvoguttata (Harr.).... .hemlock borer 
Melanoplus bivittatus (Say)... . . 

ieeseieeecaanes two- striped grasshoppe r 
Melanoplus pocenaneancy (Thos.). . 

ainwite 5 differential grasshoppe r 
Melanoplus femu ur-rubrum (Deg.).. 

atiinacs red- legged ‘grasshoppe r 
Melanoplus mexicanus devastator Scudd.. 

bine devastating grasshoppe r 
Melanoplus m mexicanus mexicanus (Sauss.) 

ere lesser migratory grasshopper 
Melanoplus mericanus spretus (Walsh). . ree 
Rocky Mountain grasshoppe r 
Oregon wireworm 

filbert worm 
squash borer 
chestnut timber worm 
sheep tick 

wheat stem maggot 


Melanotus oregonensis (Lec.).. 
Melissopus latiferreanus (W1sm.) 
Melittia satyriniformis Hbn....... 
Melittomma sericeum (Harr.) 
Melophagus ovinus (L.).. . . 
Meromyza americana Fitch. . 
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Metamasius hemipterus (L.).. 
“West Indian cane weevil 
pineapple weevil 


Metamasius ritchiet Marsh... 
Metamasius sericeus (Oliv.).. silky cane weevil 
Metriona bicolor (F.).. golden tortoise beetle 
Microcentrum retinerve (Burm. ) 
— winged katydid 
violet aphid 
balsam twig aphid 
leaf crumpler 
cranberry fruitworm 
meadow plant bug 
boxwood leaf miner 


Micromyzus riolae (Pe ‘rg.).. 
Mindarus abietinus Koch. . 
Mineola indigenella (Zell.) 
Mineola vaccinii (Riley) 
Miris dolobratus (1..) 
Monarthropalpus buxi Lab. 
Monochamus maculosus (Hl1d.). spotted pine sawyer 
Monochamus marmorator (Kby.)..balsam-fir sawyer 
Monochamus notatus (Drury). . northeastern sawyer 
Monochamus oregonensis ( Lec.) Oregon fir sawyer 
Monochamus scutellatus (Say) 
white-spotted sawyer 
southern pine sawyer 
little black ant 
Pharaoh ant 


Monochamus titillator (F.) 
Monomorium minimum (Buckl.) 

Monomorium pharaonis (L.) 
Monoptilota pergratialis (Hulst) 
lima bean vine borer 

Mordwitkoja ragabunda (Walsh) 

poplar vagabond aphid 
housefly 
oriental housefly 
harlequin bug 
false stablefly 
nave a worm 


Musca domestica L.. 

Musca ricina Macq.. 

Murgantia histrionica (Hahn) 
Muscina stabulans (Fall.) 

M yelois — Dyar 

M yzocallis kahawaluokalani Kirk.. ; 
c rape my rtle aphid 
black cherry aphid 


M yzus cerasi (F.) 
green peach aphid 


Myzus persicae (Sulz.) 


red-shouldered ham beetle 
red-legged ham beetle 


Necrobia ruficollis (F.) 
Necrobia rufipes (Deg.) 
Nemapogon granella (1..). European grain moth 
Nematocampa limbata (Haw.)..... filament bearer 
Neoclytus acuminatus (F.).. . red-headed ash borer 
Neodiprion abietis (Harr.) spruce sawfly 
Neodiprion banksianae Roh.. .. jack-pine sawfly 
Neodiprion burkei Midd. lodgepole sawfly 
Neodiprion lecontei (Fitch) oe 
red-headed pine sawfly 

white-pine sawfly 


Neod iprion pinetu m (Nort.) 
hemlock sawfly 


Neodiprion tsugae Midd. 
Neolecanium cornuparrum (Thro). ..magnolia scale 
Neophasia menapia (Feld. & Feld.) . pine butterfly 
Nephelodes emmedonia (Cram.)... bronzed cutworm 
Nephopteryx rubrizonella Rag. pear fruit borer 
Nepticula gossypii F. & L. cotton leaf miner 
Neurotoma inconspicua (Nort.).. . 
plum web-spinning sawfly 
southern green stinkbug 
golden spider beetle 
rose leaf beetle 
stink heetle 
rat flea 


Nezara viridula (L.) 
Niptus hololeucus (Fald.) 
Nodonota puncticollis (Say) 
Nomius pygmaeus (Dej.) 
Nosopsyllus fasciatus (Bosc) 
Notolophus antiqua (L.) rusty tussock moth 
Nygmia phaeorrhoea (Donov.) brown-tail moth 
Nymphalis antiopa (L.)...mourning-cloak butterfly 
Nysius ericae (Schill.). . false chinch bug 


Oberea bimaculata (Oliv.). . . . .raspberry cane borer 
Ocecanthus nigricornis nigricornis ee 
insean black-horned tree cricket 
Ocecanthus nigricornis quadripunctatus Beut. 
ean four-spotted tree cricket 
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snowy tree cricket 
swallow bug 

sheep botfly 

lined stalk borer 
sugarcane leaf roller 
coconut leaf roller 


Ocecanthus niveus (Deg.)..... 
Occiacus vicarius Horv..... . 
Oestris ovis L. 
Oligia fractilinea (Grote) 
Omiodes accepta (Butl.) 
Omiodes blackburni (Butl.) 
Omphisa anastomosalis (Guen.) . 
swee etpotato | vine borer 
twig girdler 
large milkweed bug 
Bruce spanworm 
steel-blue ladybeetle 
ear tick 
greenhouse orthezia 


Oncideres cingulatus (Say) 
Oncopeltus fasciatus (Dall.) 
Operophtera bruceata (Hulst) 
Orcus chalybeus (Bdv.) 
Ornithodoros megnini Dugés 
Orthezia insignis Dougl.. 
Oryzaephilus surinamensis (L.). . . 
saw- -toothed grain beetle 


Oscinella frit (L.) frit fly 


Pachypsylla celtidis-mamma Riley 

hackberry nipple gall 
Pachyzancla bipunctalis (F.) 

southern beet webworm 
spring cankerworm 
Cuban cockroach 
basswood leaf roller 
Fuller rose beetle 
white-fringed beetle 
stalk borer 


Paleacrita vernata (Peck) 
Panchlora cubensis Sauss. 
Pantographa limata G. & R. 
Pantomorus godmani (Crotch) 
Pantomorus leucoloma (Boh.) 
Papaipema nebris (Guen.) 
Papaipema purpurifascia (G. & R.) 
columbine borer 
Papilio ajax i 
black swallow tail, celery worm, parsley worm 
Papilio cresphontes Cram. orange dog 
Papilio glaucus L. tiger swallowtail 
Papilio troilus (L.) spice-bush swallowtail 
Paraclemensia acerifoliella (Fitch) ma 
“eS maple leaf cutter 
Paranthrene polistiformis (Harr.). . grape root borer 
Paratetranychus citri McG. citrus red mite 
Paratetranychus heteronychus Ewing date mite 
Paratetranychus ilicis McG southern red mite 
Paratetranychus pilosus (C. & F.) 
European red mite 
avocado red mite 
crazy ant 


Paratetranychus yothersi McG. 
Paratrechina longicornis (Latr.) 
Paratrioza cockerelli (Sule) 
potato psyllid, tomato psyllid 
Parharmonia pint (Kellicott) pitch-mass borer 
Parlatoria blanchardii (Targ.) _ parlatoria date scale 
Parlatoria pergandii Comst. chaff scale 
Pectinophora gossypiella (Saund.) pink bollworm 
Pediculoides ventricosus Newp. straw itch mite 
Pediculus humanus cor poris Deg body louse 
Pediculus humanus humanus L. head louse 
Pegomya hyos ‘yami (Panz.) spinach leaf miner 
Pegomya rubirora (Coq.) raspberry cane maggot 
Pemphigus betae Doane sugar-beet root aphid 
Peranabrus scabricollis (Thos.) coulee cricket 
Peridroma margaritosa (Haw.).. variegated cutworm 
Periphyllus lyropictus (Kess.).. Norway-maple aphid 
Periphyllus negundinis (Thos.) boxelder aphid 
Periplaneta americana (L.) American cockroach 
Periplaneta australasiae (F.). . Australian cockroach 
Perkinsiella saccharicida Kirk. 
sugarcane leafhopper 
yvellow-headed fireworm 
black-headed budworm 
pitch twig moth 
watercress leaf beetle 
smut beetle 
Mexican mealybug 


Peronea minuta (Rob.) 
Peronea variana (Fern.) 
Petrova comstockiana (Fern.) 
Phaedon aeruginosus Suffr. 
Phalacrus politus Melsh. 
Phenacoccus gossypii T. & C. 
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Philaenus lineatus (L.).......... lined spittle bug 
Philosamia cynthia (Drury)... ...... cynthia moth 
Phlyctaenia rubigalis (Cuen.)................4: 


greenhouse leaf tier, celery leaf tier 
Phobetron pithecium iy | 3 ae ce hag moth 
Phoenicococcus marlatti Ckll... . . . red date scale 
Pholus achemon (Drury)......... achemon sphinx 
Phorodon humuli (Schr.). . hop aphid 
Phryganidia californica Pack... California oak worm 
oD er crab louse 
Phthorophloeus liminaris (Harr. ). .peach bark beetle 
Phyllocoptes oleivorus Ashm..... . . citrus rust mite 
Phyllotreta armoraciae (Koch)... .............. 
Ere ae horseradish flea beetle 
Phyllotreta pusilla Horn. . . western black flea beetle 
Phyllotreta ramosa (Crotch). ...............4-. 
... western striped flea beetle 
I *hyllotreta vittata (F. ) grit Schaar striped flea beetle 
Phylloxera dev wet ah, Perg........pecan phylloxera 
Phylloxera notabilis Perg. pecan leaf phylloxera 
Phyllozera vitifoliae (Fitch). . grape phylloxera 
Phytomyza aquilegiae (Hardy).......... 
columbine leaf miner 
Phytomyza chrysanthemi (Kow ara)...... 
siapelle Sete chrysanthemum leaf 1 miner 
Phytomyza delphiniae Frost larkspur leaf miner 
Phytomyza ilicis (Curtis) holly leaf miner 
Phytophaga destructor (Say). . hessian fly 
Pieris protodice B. & L. southern cabbage worm 
Pieris rapae (L.) imported cabbage worm 
Pikonema dimmockii (Cress.). . 
aeeetgeieg yellow- headed spruce sawfly 
Pilocrocis tripunctata (F.) sweetpotato leaf roller 
Pineus strobi (Htg.) pine bark aphid 
Pinnaspis aspidistrae (Sign.) fern scale 
Piophila casei (L.) cheese — 
Pissodes engelmanni Hopk. 
E Engelmann spruce weevil 
deodar weevil 
Monterey-pine weevil 
Sitka-spruce weevil 
white-pine weevil 
Yosemite bark weevil 


Pissodes nemorensis Germ. 
Pissodes radiatae Hopk. 
Pissodes sitchensis Hopk.. . . . . 
Pissodes strobi (Peck). . 
Pissodes yosemite Hopk.. . . 
Plagiodera versicolora (Laich.) 
imported willow leaf beetle 
Plathypena scabra (F.).. green clover worm 
Platy ptilia carduidactyla (Riley). . 
; artichoke plume moth 
Platy ptilia pusillodactyla ( (WIk.). . 
lantana plume moth 
cottonwood borer 
Indian-meal moth 
diamondback moth 
pine gall weevil 
spined soldier bug 
ash borer 
lilae borer 
four-lined plant bug 


Plectrodera scalator (F.)... . 
Plodia interpunctella (Hbn.) 
Plutella maculipennis (Curt.) 
Podapion gallicola Riley 
Podisus maculiventris (Say) 
Podosesia frarini (Lugger) 
Podosesia syringae (Harr.) 
Poecilocapsus lineatus (F.) 
Pogonomyrmex badius (Latr.) 
Florida harvester ant 
Pogonom yrmexr barbatus (F. Smith) 
red harvester ant 
P ogonomyrmex californicus (Buckl.) 
California harvester ant 
striped garden caterpillar 
cluster fly 
grape berry moth 
ten-lined June beetle 
Say blister beetle 


Polia legitima (Grote) 
Pollenia rudis (F.) 
Polychrosis viteana (Clem.) 
Polyphylla decemlineata (Say) 
Pomphopoea sayi (Lec.) 
Pontania bozemani Cooley 
poplar leaf-folding sawfly 


Popilius disjunctus (Illig.) horned passalus 





100 


Japanese beetle 


Popillia japonica Newm. 
gypsy moth 


Porthetria dispar (L.).. . 
Prionorystus macmurtrei (Guér.) Sass 
little carpenter worm 
‘“arpenter worm 
California prionus 
tile-horned prionus 
broad-necked root borer 
mountainash sawfly 
beech blight aphid 
woolly alder aphid 
southern armyworm 


Prionorystus robiniae (Peck) 
Prionus californicus Mots. 
Prionus imbricornis (L.) 
Prionus laticollis (Drury) 
Pristiphora geniculata (Htg.) 
Prociphilus imbricator (Fitch) 
Prociphilus tessellatus (Fitch) 
Prodenia eridania (Cram.) 
Prodenia ornithogalli Guen. 
yellow-striped army worm 
silver-spotted skipper 
violet sawfly 
boxelder tw ig borer 


Proteides clarus (Cram.) 
Protemphytus pallipes (Spin.) 
Proteoteras willingana (Wearf.) 
Protoleucania alhilinea (Hbn.) 
2 wheat-head armyworm 
Protoparce quinquemaculata (Haw.) 
tomato hornworm 
tobacco hornworm 
pyriform scale 
cotton flea hopper 
camphor scale 


Protoparce serta (Johan.) 
Protopulrinaria pyriformis (Ckll.) 
Psallus seriatus (Reut.) 
Pseudaonidia duplex (Ckll.) 
Pseudaulacaspis pentagona (Targ.) 
cn white peach scale 
Pseudococcus adonidum (L.).. long-tailed mealybug 
Pseudococeus brevipes (Ckll.)... pineapple mealybug 
Pseudococcus citri (Risso) citrus mealybug 
Pseudococcus comstocki (Kuw.).Comstock mealybug 
Pseudococeus gahani Green... .citrophilus mealybug 
Pseudococcus maritimus (Ehrh.) grape mealybug 
Pseudococcus nipae (Mask.) coconut mealybug 
Pseudodacus pallens (Coq.) bumelia fruitfly 
Pseudolynchia canariensis (Macq.) pigeon fly 
Psila rosae (F.) carrot rust fly 
Psoroptes communis Fuerst scab mite 
Psoroptes ovis Her. sheep scab mite 
Psorosina hammondi (Riley) 
apple leaf skeletonizer 
boxwood psyllid 
apple sucker 
pear psylla 
hop flea beetle 
imported currant worm 
willow sawfly 


Psylla buxi (1...) 
Psylla mali (Schmb.) 
Psylla pyricola Foerst.. . . 
Psylliodes punctulata Melsh. 
Pteronidea ribesii (Scop.) 
Pteronidea rentralis (Say) 
Pterophorus periscelidactylus Fitch 
grape plume moth 
brown spider beetle 
white-marked spider beetle 
hairy spider beetle 
human flea 
cottony peach scale 
green shield scale 
cottony maple scale 
Surinam roach 
meal moth 
smartweed borer 
European corn borer 


Ptinus brunneus Dufts 
Ptinus fur L. 

Ptinus villiger (Reit.) 
Pulex irritans L. 
Pulvinaria amygdali Ckll. 
Pulvinaria psidii Mask. 
Pulvinaria vitis (L.) 
Pycnoscelus surinamensis (L.) 
Pyralis farinalis (L.) 
Pyrausta ainsliei Heinrich 
Pyrausta nubilalis (Hbn.) 


lodgepole needle miner 
lesser budmoth 
masked hunter 


Recurvaria milleri Busck 
Recurvaria nanella (Hbn.). . . . 
Reduvius personatus (L.) 
Rhabdocnemis obscura (Bdv.) 
New Guinea sugarcane weevil 

Rhabdopterus picipes (Oliv.). . .cranberry rootworm 
Rhagoletis cingulata (Loew) 

ey cherry fruitfly, cherry maggot 
Rhagoletis fausta (O. S.) black cherry fruitfly 
Rhagoletis pomonella (Walsh) 
apple maggot, blueberry maggot 
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walnut husk fly 

.. brown dog tick 
black ladybeetle 

ground mealybug 
bulb mite 

lesser grain borer 


Rhagoletis suavis (O. S.) 
Rhipicephalus sanguineus (Latr.) 
Rhizobius ventralis (Er.) 
Rhizoecus terrestris (Newst.) 
Rhizoglyphus hyacinthi Bdv. 
Rhizopertha dominica (F.) 
Rhopalosiphum prunifoliae (Fitch) 
apple grain aphid 
Rhopalosiphum pseudobrassicae (Davis) 

turnip aphid 
Rhopobota naevana (Hbn.)... black-headed fireworm 
Rhyacionia buoliana (Schiff.) 

; European pine shoot moth 
Rhynchaenus pallicornis (Say) apple flea weevil 
Rhynchaenus rufi pes (Lec.) willow flea weevil 
Rhynchites bicolor (F.) rose curculio 
Rodolia cardinalis (Muls.) vedalia 
Romalea microptera (Beauv.) 

eastern lubber grasshopper 


hemispherical scale 
black seale 

locust leaf roller 
cecropia moth 
persimmon borer 
peachtree borer 


Saissetia hemispherica (Targ.) 
Saissetia oleae (Bern.) 
Salebria subcaesiella (Clem.) 
Samia cecropia (L.) 
Sannina uroceriformis W1k. 
Sanninoidea eritiosa (Say) 
Sanninoidea opalescens (Hy. Edw.) 
western peach borer 
lesser peach borer 
poplar borer 
roundheaded apple tree borer 
elm borer 
linden borer 
grasshopper maggot 
flesh flies 
itch mite 
southern mole cricket 
changa 


Sanninoidea pictipes (G. & R.) 
Saperda calearata Say 
Saperda candida F. 
Saperda tridentata Oliv. 
Saperda vestita Say 
Sarcophaga kellyi Ald 
Sarcophaga spp. 
Sarcoptes scahiet Deg. 
Scapteriscus acletus R. & H. 
Seapteriscus vicinus Scudd. 
Schistocerca americana (Drury) 
American grasshopper 
Schizura concinna (A. & S.).red-humped caterpillar 
Schizura unicornis (A; & S.) unicorn caterpillar 
Scirtothrips citri (Moult.) citrus thrips 
Scobicia decliris (Lec.) lead-cable borer 
Scolytus multistriatus (Marsham) 
smaller European elm bark beetle 
hackberry engraver 
hickory bark beetle 
shot-hole borer 
Douglas-fir engraver 


Scolytus muticus Say 
Scolytus quadrispinosus Say 
Scolytus rugulosus (Ratz.) 
Scolytus unispinosus Lec. 
Scolytus ventralis Lee. fir engraver 
Scotogramma trifolii (Rott.) clover cutworm 
Seudderia furcata Brun... . fork-tailed bush katydid 
Seutigera forceps Raf. house centipede 
Scutigerella immaculata (Newp.). . garden centipede 
Selenothrips rubrocinctus (Giard) . red-banded thrips 
cedar tree borer 
vellow-headed cutworm 
saddleback caterpillar 


Semanotus ligneus (F.) 
Septis arctica (Freyer) 
Sibine stimulea (Clem.) 
Silranus gemellatus Duv. 
square-necked grain beetle 
turkey gnat 
horn fly 
blue horntail 
clover root curculio 
granary weevil 
rice weevil 
angoumois grain moth 
fire ant 
thief ant 
w-marked cutworm 


Simulium meridionale Riley 
Siphona irritans (L.) 

Sirexr jurencus (L..) 

Sitona hispidulus (F.) 
Sitophilus granarius (L.) 
Sitophilus oryza (L.) 
Sitotroga cerealella (Oliv.) 
Solenopsis geminata (F.) 
Solenopsis molesta (Say) 
Spaelotis clandestina (Harr.) 
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S pilonota ocellana (D. &S.). . 
Spodoptera mauritia (Bdv.) 
Stagmomantis carolina (Johan.) 
Stegobium paniceum (L.) 
Stenopelmatus fuscus Hald. 
Stephanitis pyrioides Scott 
Stephanitis rhododendri Horv. ; 
.rhododendron lacebug 
poplar and willow borer 
mango weevil 


.eye-spotted budmoth 
nutgrass armyworm 
Carolina mantis 
drug store weevil 
Jerusalem cricket 
azalea lacebug 


Sternochetus lapathi (L.) 

Sternochetus mangiferae (F.) 

Stictocephala festina (Say) 
three-cornered alfalfa hopper 
satin moth 
stablefly 
sunflower maggot 
cotton-square borer 
brown-banded roach 
pale-striped flea beetle 


Stilpnotia salicis (L.). 
Stomoxys calictrans (L.) 
Straussia longipennis (Wied.) 
Strymon melinus (Hbn.) 
Supella supellectilium (Serv.) 
Systena blanda Melsh. 


Tabanus atraius F. 
Tabanus lineola F. 
Zachycines asynamorus Adel. 
greenhouse stone cric cket 
Tachy pte rellus quadrigibbus (Say) apple curculio 
Taeniothrips inconsequens (Uze i) pear thrips 
Taeniothrips simplex (Morison) gladiolus thrips 
Tapinoma sessile (Say) odorous house ant 
Tarsone mus laticeps Halb. bulb scale mite 
Tarsonemus pallidus Banks cyclamen mite 
Tegeticula yuccasella (Riley) yucca moth 
Telea polyphemus (Cram.) polyphemus moth 
Teleonemia lantanae Dist. lantana leaf bug 
Tenebrio molitor L. yellow mealworm 
Tenebrio obscurus F. dark mealworm 
Tenebroides mauritanicus (L.) cadelle 
Tenodera sinensis Sauss. Chinese mantis 
Tethida cordigera (Beauv.) 
black-headed ash sawfly 
Tetraleurodes mort (Quaint.) mulberry whitefly 
Tetralopha robustella Zell pine webworm 
Tetramorium caespitum (L..) pavement ant 
Tetranychus pacificus McG. Pacific mite 
Tetranychus sermaculatus Riley six-spotted mite 
Tetranychus spp common red spiders 
Tetraopes tetrophthalmus (¥Forst.) 
red milkweed beetle 
roundheaded fir borer 
saddled leafhopper 
wheat midge 
firebrat 
chrysanthemum thrips 
onion thrips 
bagworm 
casemaking clothes moth 
webbing clothes moth 
range crane fly 


black horsefly 


striped ——— 


Tetropium abietis Fall 
Thamnotettix clitellarius (Say) 
Thecodiplosis mosellana Gehin 
Thermobia domestica Pack 
Thrips nigropilosus Uzel 
Thrips tabaci Lind. 
Thyridopteryx ephemeraeformis (Haw.) 
Tinea pellionella Rie 
Tineola bisselliella (Hiim.) 
Tipula simpler Doane 
Tischeria malifoliella Clem. 

apple leaf trumpet miner 
Tomoste thus multicinctus Roh. 

brown-headed ash sawfly 
Toume yella liriodendri (Gmel.) tuliptree se: ‘ale 
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Toumeyella numismaticum (P. & M.)........... 
en pine tortoise scale 
Toxoptera aurantiae (Boyer) black citrus aphid 
Toxoptera graminum (Rond.).... .. green bug 
Toxotry pena curvicauda Gerst. papaya fruitfly 
Trachelus tabidus (F.) black grain stem sawfly 
Trachykele blondeli Marseul western cedar borer 
Tremex columba (L.).... . pigeon tremex 
Trialeurodes floridensis (Quaint. ) “avocado whitefly 
Trialeurodes packardi (Morrill)............. 
strawberry whitefly 
Trialeurodes vaporariorum 4 Yar 
greenhouse w hitefly 
grape whitefly 
bk sodsucking conenose 
red flour beetle 
confused flour beetle 
flour beetles 
‘tobacco stalk borer 
potato stalk borer 
horse biting-louse 
carpet moth 
large duck house 
persimmon psylla 
luna moth 
chigoe 
clover head weevil 


Trialeurodes v rittatus (Quaint. = 
Triatoma sanguisuga (Lec.) 
Tribolium castaneum (Hbst.) 
Tribolium confusum Duv. 
Tribolium spp.............. 
Trichobaris mucorea (Lec.).. . . 
Trichobaris trinotata (Say). . 
Trichodectes equi (1.). . . 
Trichophaga tapetzella (L.).... 
Trinoton querquedulae (L.). .. 
Trioza diospyri (Ashm.) 
Tropaea luna (L.) 

Tunga penetrans (L.)... . 
Tychius griseus Schaeff. 
Tyloderma fragariae (Riley) . 


: a strawberry crown borer 
Typhlocyba pomaria McAtee. . . . np wd 
white apple leafhopper 


Typhlocyba rosae (L.)... rose leafhopper 


bean leaf roller 
bella moth 


Urbanus proteus (L.) 
Utetheisa bella (1..). . 


red admiral 
painted lady 
painted beauty 
giant hornet 


Vanessa atalanta (L.) 

Vanessa cardui (L.). 

Vanessa virginiensis (Drury) 

Vespa crabro L. 

Vespamima sequoiae (Hy. Edw.) 

sequoia pitch moth 
bald-faced hornet 


Vespula maculata (L..) 
dried-fruit moth 


Vitula serratilineella Rag. 


Wasmannia auropunctata (Roger) little fire ant 
Winthemia spp. red-tailed tachinas 
Wyeomyia smithii (c oq.). .. .pitcherplant mosquito 


oriental rat flea 
... carpenter bee 
_gall-making maple borer 


Nenopsylla che opis (Rotsch.) 
Nylocopa virginica (Drury) 
Nylotrechus aceris Fisher. 


Zarea inflata Nort. honeysuckle sawfly 
Zeuzera pyrina (L.) leopard moth 
Zophodia conrolutella (Hbn.) goosebe rry fruitworm 
Zygogramma exclamationis (F.).. . sunflower beetl> 











SCIENTIFIC NOTES 


Injury from Peachtree Borer 
Treatments' 


H. N. Wortutey and H. M. Sretner 
Pennsylvania State College 


Stimulated by reports from various sources of 
injury to peach trees apparently associated with the 
use of ethylene dichloride emulsion to control the 
peach borer (Sanninoidea eritiosa Say), a conference 
on this subject was held at Winchester, Virginia, on 
November 21, 1941, in connection with the annual 
meeting of the Cumberland-Shenandoah Fruit Con- 
ference. The Pennsylvania contribution was based 
largely on experimental treatments applied during 
the fall of 1940. Similar experiments conducted in the 
orchards in 1938 and 1939 produced no injurious 
effects. (Worthley 1941). 

A group of three trees (the fourth being the inter- 
planted apple tree) constituted a replicate in the 
1940 experiments (Fig. 1). Treatments were ran- 
domized within eight orchard blocks to give a total 
of 24 trees per treatment. As shown in the figure, 


! Authorized for publication on January 12, 1942 as Paper 
No. 1080 in Journal Series of the Pennsylvania Agricultural Ex 
periment Station. 





applications were made on different dates, under a 
range of natural conditions of the atmosphere and 
soil. Paradichlorobenzene was used at the rate of 
0.5 ounce per tree in all treatments. The crystals 
were applied by the usual ring method. To prepare 
the paradichlorobenzene emulsion 3 pounds of PDB 
were dissolved in 6 quarts of warm cottonseed oil 
and poured into 18 quarts of water containing 3 
fluid ounces of NOPCO fish oil soap. A 50 per cent 
ethylene dichloride emulsion was prepared by 
stirring 1 pint of NOPCO fisi. oil soap into 8 pints 
of water. Into this was poured & pints of ethylene 
dichloride while stirring with a wire beater. The 
whole was finally poured back and forth between 
buckets to produce an homogeneous mixture. Two 
pints of this mixture were diluted with 3 pints of 
water to make the 20 per cent emulsion. The liquid 
applications were made by pouring, in the manner 
prescribed by Snapp (1941). To prevent runoff it 
was necessary to loosen and trench the soil slightly 
at about 2 inches from the tree. The emulsions were 
kept well stirred, in order to insure uniformity in 
concentration. The measured dose was poured di- 
rectly upon the soil, not upon the tree trunk. How- 
ever, the wet spot produced did spread in most cases 
until it touched the bark. 
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In taking final records surviving borers (figures 
within the circles) were dug out, and the extent of 
injury to the trees (heavily lined portions of the 
circles) was determined by cutting lightly into the 
bark. The borer infestation was light and variable, 
but it appeared that the crystal PDB treatment was 
more effective in the early than in the late applica- 
tions, while the reverse was true of ethylene dichlo- 
ride. Fewer borers were found in trees that received 
the liquid than in those treated with crystalline 
PDB. 

More than 70 killed and badly injured trees were 
pulled at the end of the season. As shown in figure 
1, the PDB crystal treatment was used throughout 
without injury, and only a few trees treated with 
Parascalecide were damaged. The other two liquid 
treatments, however, showed some injury in all 
applications, and severe injury in some. No signs 
of “winter injury” were found on untreated trees. 

Discounting the possibility that in spite of care 
some treatments might have been prepared or ap- 
plied improperly, the experiment suggests a relation 
between injury and soil condition. The orchard was 
in Penn gravelly loam, which is a typical peach 
orchard soil in this section, and is heavier than the 
more sandy soils common to many peach growing 
regions. Early treatments with ethylene dichloride 
gave negligible injury applied to dry, warm soil, but 
severe injury applied in November to very wet, cold 
soil. By contrast, with PDB in cottonseed oil, the 
early treatments gave the worst injury. 

The highly vegetative condition of peach trees in 
the eastern States in the fall of 1940 has been men- 
tioned as a possible factor in cases of injury asso- 
ciated with the use of ethylene dichloride. Were this 
the important facfor here, it would seem that more 
injury should have followed the early treatments 
with this material. The experiments of 1940 have 
raised questions the answers to which are being 
sought in current tests. The record is presented here 
to suggest that soil type and condition may be fac- 
tors affecting the use of liquid treatments for peach 
borer control, and that these methods be employed 
with caution until their safety has been demon- 
strated through careful tests conducted in the local- 
ity where they are to be used.—1-14-42. 
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The Occurrence of Comstock Mealy- 
bug on Roots of Orchard Vegetation 


G. H. Getssier,' Eowin Gouip, anp 
E. O. Hamsteap,! Kearneysville, 
West Virginia 


The Comstock mealybug, Pseudococcus comstocki 
(Kuw.), is a relatively recent pest of the Cumber- 
land-Shenandoah fruit belt. It has been under ob- 
servation in West Virginia orchards since about 
1939. 

In 1941 this insect was not as prominent as in 

! Bureau of Entomology and Plant Quarantine, U.S. Depart 
ment of Agriculture 

West Virginia Agricultural Experiment Station. 
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previous years and little fruit damage occurred. 
During the season numerous mealybugs and eggs 
were found on the roots of certain species of plants. 
They were often accompanied by ants which were in 
close attendance. Some of the mealybugs proved to 
be Pseudococcus comstocki (Kuw.) and it is of interest 
to note that the remainder were all in the same 
genus. All species collected were one or more inches 
below the soil level. The orchards involved were lo- 
cated within a seven-mile radius of Martinsburg, 
W. Va. Of these orchards only one evidenced a gen- 
eral mealybug infestation on the fruit trees. 

All specimens of Pseudococcus were determined by 
Dr. R. H. Morrison of the Bureau of Entomology 
and Plant Quarantine. Dr. M. R. Smith of the same 
organization made the ant identifications. 

It is of interest to note that whenever ant attend- 
ance occurred, the association appeared to be similar 
to that between ants and the corn root aphis. When 
exposed the ants would immediately begin removing 
the mealybugs from that vicinity. No ants have 
been observed attending mealybugs located on apple 
trees above ground. 

The following is a list of the determinations, all 
species of which were found below ground level. 

Pseudococcus comstocki (Kuw.). Collected in J.N. 
Thatcher orchard, Martinsburg, W. Va. on roots of 
smart weed (Polygonum). No ants or eggs present. 

Pseudococcus sp. near maritimus (Ehrh.). Collected 
in J. N. Thatcher orchard, Martinsburg, W. Va. on 
roots of goldenrod (Solidago). No eggs or ants pres- 
ent. 

Pseudococcus comstocki (Kuw.). Collected in J. N. 
Thatcher orchard, Martinsburg, W. Va. on roots of 
evening primrose (Oenothera). Closely attended by 
the ant Crematogaster lineolata (Say). Eggs present. 

Pseudococcus sp. Collected in J. N. Dillon orchard, 
Martinsburg, W. Va. on roots of Sassafras albidum 
closely attended by the ant Acanthomyops clariger 
(Roger). Eggs present. 

Pseudococcus maritimus (Ehrh.). Collected in P. A. 
Bennett Orchard, Martinsburg, W. Va. on roots of 
apple seedling. Eggs present. 

Many other plants were examined in the general 
search for mealybugs below the soil. Single speci- 
mens were taken from the roots of both wild cherry 
and wild carrot but were not identified. Evidence 
of mealybugs having been present on several other 
species of plants was observed.—1-16-42. 


Scymnus creperus Muls., a Predator 
on the Woolly Elm Aphid 


Harvey L. SwEETMAN AND Marton E. Situ 
Massachusetts State College, Amherst 


The woolly elm aphid, Eriosoma americana Riley, 
is a common pest of American elms in the Connecti- 
cut River Valley of Massachusetts, and was very 
abundant on elms in Amherst in late May and early 
June of 1941. We have no quantitative data on the 
abundance of the aphid for this or previous years, 
although it is a common pest of American elms in 
Amherst annually. 

A coccinellid predator, identified as Scymnus cre- 
perus Muls. by Dr. Chapin of the United States Na- 
tional Museum, destroyed large numbers of the 
woolly aphids in the curled leaves of the elm. The 
records of the Massachusetts Agricultural Experi- 
ment Station indicate that a closely related preda- 
tor, Stethorus punctum Lec., was very common this 
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season in apple orchards, where it preyed on the 
green apple aphid, Aphis pomi DeG., and red mites. 

The wax-covered larvae of Scymnus creperus at- 
tracted our attention, as well as that of laymen, on 
warm days from early June to June 21, while they 
were migrating from the curled leaves and swarming 
over the trunks and about the bases of elm trees 
Apparently they were seeking shelter in rubbish 
about the bases of the trees where many of them 
pupated. No larvae were observed on the trunk 
of elm trees that had been sprayed early in June 
with arsenical-nicotine sprays. There were very few 
living aphids in the curled elm leaves when these 
were examined about the middle of June, but the 
normal migration of the aphids to their alternate 
host plants preceded this date However, the skeletal 
remains of winged aphids were observed in the curled 
leaves. It is not known what percentage of the pests 
may have been destroyed, but the unusual abun- 
dance of the waxy predatory larvae suggests that the 
destruction of aphids was great. 

The spring of 1941 was very dry; April was ex- 
ceedingly dry, May had a considerable moisture 
deficit, although June was a very wet month. The 
precipitation deficit on June 1 was 50 per cent below 
normal for the first five months of the year, following 
an exceedingly dry fall. The precipitation deficit 
for August, September, and October of 1940 was 65 
per cent below normal, although the annual precipita- 
tion for the year was normal. The season of 1941 
was ten days to two weeks earlier than normal; April 
being much warmer, while May and June were some- 
what warmer than usual. The unusual abundance of 
the predator and the dry, warm spring, along with 
these physical conditions for several months preced- 
ing may be closely correlated.—11-9-41. 


A Micro Leaf Worm on Peanuts' 
Tueopore L. Bissevi, Experiment, Georgia 


Peanut plants at Experiment, Georgia, are lightly 
infested by a small leaf-feeding caterpillar, Stegasta 
bosqueella (Chambers.)? The worms tunnel the ends 
of the shoots and feed on the unfolding leaves (Fig. 
1). Infestation is somewhat localized, one plant hav- 
ing insects in nearly every shoot and adjoining plants 
having none. No appreciable damage has been ob- 
served from this insect in Georgia, but it has been 
a severe pest of peanuts in Brazil (Bondar 1928). 
Forbes (1923) in North America gives Cassia 
chamaecrista L.§ as the host plant of S. bosqueella. 
Larvae have been collected on Chamaecrista fascicu- 
lata (Michx.) Greene at Experiment and Americus, 
Georgia. On partridge pea the worms feed between 
the leaflets, which they tie together, and to some ex- 
tent in flower buds and pods. Heinrich (1921) reared 
a moth of the species from (. tora L. in Texas. 

Four collections of larvae have been made in 
Georgia from two host plants: From peanut, Octo- 
ber 15, 1935 and September 16, 1941 at Experiment; 
from Chamaecrista, October 3, 1939 at Experiment, 
and August 27, 1941 at Americus. Moths emerged 
from the first, second and fourth collections: Decem- 
ber 10, 1935; October 2, 1941; September 4 to 27, 1941. 


1 Paper No. 93 Journal Series, Georgia Agricultural Experi 
ment Station. 

? Family Gelechiidae. (Determined by Mr. J. F. Gates Clarke. 

* Small (Manual of Sout!.eastern Flora, 1933) treats Cassia 
chamaecrista as a synonym of Chamaecrista fasciculata. The 
ylants collected at Experiment may be Chamaecrista robusta 
ollard rather than C. fasciculata. 
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Peanut leaves and stem infested 
by larva of Stegasta bosqueella. 


Fig. 1. 


Pupation takes place in the tunneled shoots which 
the larvae seal with a little silk and frass. The cast 
larval skin appears entirely black, hardly suggesting 
the color of the live caterpillar 

Both the larvae and moths of Stegasta bosqueella 
are strikingly marked and have been described a 





Fig. 2. 


Stegasta bosqueella (Chambers), Moth. 


number of times. In the larvae occurring on peanut 
the head, prothoracic shield and legs are dark brown, 
the pro- and mesothorax wine red, and the rest of 
the body pale green or yellow. Heinrich states that 
the posterior part of the metathorax is also red, but 
no larvae like this have been observed in Georgia. 
The length of full grown larvae is about | centimeter. 
The moths (Fig. 2) are nearly black with an irregular 
tan patch at the base of the wings and conspicuous 
white marks on wings and head. With wings closed 
the moths measure 5 millimeters long.—-11-27-41. 
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Nitidulidae in Corn 


Gerorce F. KNowuron, Utah Agricultural 
Experiment Station, Logan 


Many inquiries especially from southern Utah 
have been received concerning the occurrence of 
small beetles and “‘little white worms” in ears of 
corn, particularly in sweet corn. Nearly all ears of 
sweet corn examined July 28, 1938 at Moab, Utah 
had at least three or more corn earworms present; 
in addition from one to seven small, active U'ro- 
phorus humeralis (Fabr.) beetles and two to 13 dirty 
whitish larvae per ear were found (Det. Dr. E. A. 
Chapin). This species was observed in all ears ex- 
amined which were infested by the corn earworm. 
The small larvae often were present in long shallow 
excavations at the outer junction between two rows 
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quadrisignatus (Say), was found to be moderately 
abundant inside ears of both sweet and field corn 
at Greenriver, Utah, August 30, 1939 (Det. C. T. 
Parsons); this species also was fairly abundant in- 
side the husks of golden bantam sweet corn at North 
Logan, September 1, 1939. A number of bumble 
flower beetles, Euphoria inda L. were also found. The 
adults of the nitidulid beetle were collected on tops 
of parsnips at Providence on September 4, 1938, and 
have been taken repeatedly upon blossoming cow 
parsnip, water hemlock, and other plants in bloom 
throughout northern and central Utah. 

A collection of G. quadrisignatus canadensis Brown 
was made from tops of sugar beets at Thatcher, July 
21, 1930. This also has been collected from blossom- 
ing cow parsnip and death camas in northern Utah. 
Other species of this family collected recently in 
Utah include Nitidula ziczaz Say, taken at Green- 





Fic. 1.—Urophorus humeralis (Fabr.), Larva of Carpophilus lugubris Murr., and Glischrochilus quadrisignatus 
quadrisignatus (Say). 


of kernels, suggesting that the feeding may not 
have been confined entirely to scavenger work; 
limited feeding on uninjured corn kernels appeared 
to be taking place. The presence of these larvae and 
their adult beetles on many parts of each ear was 
objectionable to persons desiring the sweet corn for 
table use; the farmers disliked this more than the 
fewer but larger corn earworms. 

Collections of Carpophilus lugubris Murr. were 
made from seriously infested corn ears at Green- 
river, August 30, 1939; this heavy nitidulid infesta- 
tion and an extensive red spider outbreak resulted 
in the local farmers making an urgent call to the 
Utah Agricultural Experiment Station for the assist- 
ance of an entomologist. The beetle infestation was 
greater in sweet corn but numerous beetles and lar- 
vae occurred in field corn. The adult beetles quickly 
took flight when the husks were removed from the 
infested corn ears. In this case beetles and larvae 
were particularly abundant in places where corn ear- 
worms had previously fed. On September 7, 1939, 
specimens of this species were collected from inside 
husks of ripening golden bantam corn, also infested 
by corn earworm larvae, at North Logan (Det. C. 
T. Parsons). 

Another Glischrochilus 


species, quadrisignatus 


river, Metigethes rufimanus Lec. at Ogden, and 
Lobiopa undulata (Say) at Logan (Det. C. T. Par- 
1-16-42. 


sons). 


Definition of Aerosol 


R. C. Roark, U.S. Department of Agriculture, 
Bureau of Entomology and Plant Quarantine 


Goodhue & Sullivan 1940, (1941) in a number of 
papers have described effective ways of (1) dispers- 
ing in the air nonvolatile insecticides such as rote- 
none and the pyrethrins, and (2) enhancing the effi- 
cacy of fumigants of low volatility such as naphtha- 
lene. These methods consist in burning derris or 
pyrethrum powder mixed with sodium nitrate; 
burning organic matter such as cornstalks on which 
derris or pyrethrum extractives have been deposited; 
spraying against a hot plate (375° C.) derris or pyr- 
ethrum extracts dissolved in safrol or naphthalene or 
a fatty acid dissolved in orthodichlorobenzene; and 
vaporizing naphthalene in the presence of smoke 
from a burning mixture of cornstarch and sodium 
nitrate. In some cases the insecticidal principle is 
a liquid and when dispersed in air in colloidal form 
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creates a mist or fog; in other cases the insecticidal 
principle is a solid and when dispersed in air in col- 
loidal form creates a smoke. The generic term for 
these suspensions in air is “aerosol.” 

The use of the word “aerosol” to mean a suspen- 
sion of fine solid or liquid particles in air or gas was 
recorded nearly twenty years ago. In a paper on the 
behavior of smokes and how to determine the num- 
ber of particles they contain, Whytlaw-Gray and 
associates (1923) stated that Prof. Donnan had sug- 
gested this word as “‘a convenient term to denote a 
system of particles of ultra-microscopic size dis- 
persed in a gas.”’ This usage is universally accepted 
by physical chemists. Moreover, the word “aerosol” 
has been a part of the vocabulary of the layman for 
several years, as is proved by its inclusion in the 1934 
edition of Webster's New International Dictionary. 

On June 11, 1940, the United States Patent Office 
granted the American Cyanamid and Chemical 
Corporation, New York, N. Y., trade-mark No. 
378,642 covering the use of the word Aerosol for 
“wetting agents for use in reducing the facial tension 
between liquids and solids or between two immiscible 
liquids.” It is stated that this trade-mark has been 
continuously used in the business of this corporation 
since August 20, 1937. 

There should be no confusion in the minds of en- 
tomologists regarding the use of the physical-chemi- 
cal word “aerosol” to designate, generically, fogs, 
mists, and smokes and the use of the same word asa 
trade-mark by one company to designate its wetting 
agents. 

Numerous insecticides are sold under trade- 
marked names such as Slug-Shot, Evergreen, Red 
Arrow, Black Arrow, Flit, etc., which have other 
meanings. However, no one is likely to confuse the 
insecticide Evergreen with a holly, rhododendron, 
pine, or other evergreen plant. Similarly, colloidal 
suspensions of insecticides in air should not be mis- 
taken for a proprietary wetting agent.—1-26-42. 
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Plum Curculio on Peach Following 
a Total Crop Failure 


Stewart C. Cuannoier, Illinois State Natural 
History Survey, Carbondale, Illinois 


An infestation of the plum curculio, Conotrachelus 
nenuphar (Hbst) in peach orchards is greatly re- 
duced in seasons following a severe winter kill of 
fruit buds. The almost total absence of peaches in 
the season of 1940, due to low temperatures the 
preceding winter, gave an opportunity to study the 
occurrence and abundance of the plum curculio, in 
1941, following a year of abstinence from their most 
common food. 

The same situation had occurred ten years before. 
The heaviest ““worm year” that most growers could 
remember, 1929, was followed after the freeze by 
what was considered the lightest infestation in the 
season of 1931. During those years surveys made 
were insufficient to get very reliable comparisons 
between seasons, and jarrings were not made in the 
same orchards both years. For that reason we have 
only the opinions of growers and entomologists as 
to the extent of the great reduction in infestation 
following the no-crop year of 1930. 

HAkvVEST SURVEYS.—Since 1937 counts of infesta- 
tion have been made at harvest in 25 to 30 repre- 
sentative commercial orchards over the principal 
peach areas of Illinois. As far as possible these ex- 
aminations were made at first picking so as to get 
a record of maximum infestations. The average 
percentages of peaches wormy from plum curculio 
and the average number of early season applications 
given to control the insect are given in table 1. 


Table 1.—Averages from orchard surveys. 





No. or Earwy 


PERCENTAGE SEASON Porson 


YEAR INFESTED APPLICATIONS 
1937 2.04 

1988 4.27 2 

1989 3.8 3.3 

1940 - - 

1941 .72 2.4 





The infestation had increased from 1937 to 1939 
and we forecast in the spring of 1939 a heavier at- 
tack of the insect. As a result many growers used 
more poison applications in 1939, and this is shown 
in table 1. We also forecast a possible decrease in 
1941, which was reflected in the smaller number of 
applications given that year. 

Comparing the average infestations of 1939 and 
1941 it is seen that there were about one-fifth as 
many wormy peaches found after the no-crop year 
of 1940. The survey included three commercial or- 
chards which received no sprays or dusts whatever 
for the control of the insect. These three orchards 
averaged 3.8 per cent wormy. If these were excluded 
from the survey the average infestation would have 
been reduced from 0.72 per cent to 0.3 per cent or 
about one-tenth that of 1939. 

Jarrinc iN CommerctaL Peach Orcnarp. 
Jarring was done at approximately weekly intervals 
both seasons from petal fall to harvest using trees 
in the same location in the orchard both years. Ten 
trees were selected from the outside of the orchard 
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which was bounded by woods on that side, and an- 
other 10 trees from the fifth row in. The data for 
1939 jarring were included in a former paper 
(Chandler 1940). The plum curculio jarring records 
for 1941 are shown in figure 1, and the combined 
records in figure 2. 


PLUM CURCULIO JARRING RECORDS 


94) 


Fic. 1.—Plum Curculio jarring in 1941. 


Many of the beetles feeding in the orchard in 1938 
supposedly went into hibernation at the edge of the 
orchard and migrated into the orchard in 1939. This 
is indicated by the larger numbers of curculios found 
throughout the season of 1939 at the edge as com- 
pared with the fifth row. In the spring of 1940 the 
curculios from the previous season must have 
largely gone elsewhere to feed or died of starvation. 
For this reason it is interesting to note that the chief 
difference in the occurrence throughout the season 
in 1939 and 1941 was in total numbers entering the 
orchard. The following conclusions are drawn from 
a study of these data: 


Fic. 2.—Plum Curculio jarring in 1939 and 1941. 


1. A total of 62 plum curculio beetles were jarred 
in the season of 1941 as compared with 246 in 1939 
in the same location and from the same number of 
trees. This corresponds very well with the decrease 
of infestation of four-fifths in the orchard surveys. 

2. The number jarred from ten trees in the first 
two rows of the orchard was 2.4 times that jarred 
from the same number of trees in the fifth row back. 
This ratio is a little less than in 1939 when 3.6 times 
as many were jarred from the outside row as from 
the fifth row. 
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3. Migration into the orchard progresses slowly. 
In neither season did curculios appear to be as well 
distributed over the orchard farther back or in as 
large numbers as at the edge, even up to harvest 
time. 

4. In neither season did curculios appear before 
the shuck period of the peach except in very small 
numbers. This was brought out over a seven year 
period in an earlier publication (Chandler 1932). Ap- 
proximately 50 per cent of the curculios were jarred 
in a thirty day period following shuck fall. The usual 
increase occurring about a month before harvest 
bore about the same relation to the early peak in 
1941 as in 1939.—1-9-41. 
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Insect Food of the Sage Grouse 


G. F. Know ron and H. F. Toornuey, Utah 
Agricultural Experiment Station, Logan 


An examination of the stomach and crop contents 
of seventeen sage grouse, Centrocercus urophasianus 
(Bonaparte), twelve of them collected in Mormon 
cricket breeding areas of Utah, revealed interesting 
insect food records. One of two specimens collected 
at Hassel Ranch in Juab County on June 25, 1940 
contained 35 Mormon cricket eggs. A third specimen 
collected June 28, 1940, at Little Valley in Tooele 
County contained four such eggs. Three of the eight 
stomachs collected at Benmore, Tooele County on 
July 24, 1941, contained a total of 381 Mormon 
cricket eggs and one adult female Mormon cricket; 
another stomach contained a nymph of this species. 
Additional orthopterous material in 13 of the 17 
stomachs included 3 field crickets, 1 sand cricket, 
10 adult and 49 nymphal grasshoppers. One hundred 
fourteen Hemiptera were found, including 71 Penta- 
tomidae of which 34 were Chlorochroa sayi Stal, 7 
C. uhleri Stal and 1 Thyanta custator (Fabr.); 9 
Miridae including 4 adult and 3 nymphal Adelpho- 
coris superbus (Uhler); 1 lygaeid, Lygaeus kalmi 
Stal; and 1 coreid. Homoptera totaled 9, made up 
of 3 cicadas, 1 pea aphid and 5 leafhoppers in 2 
stomachs. The coleopterous material was most varied, 
the 502 recognizable specimens including two larvae, 
17 Carabidae including 2 Harpalus; 2 Silphidae, 
Silpha lapponica Hbst.; 2 Staphylinidae; 2 Histeri- 
dae, Hister semiruber; 40 Melyridae including 29 
Collops bipunctatus Say and 11 C. quadrimaculatus 
Fab.; 6 Elateridae intloliog 2 Limonius infuscatus 
Mots.; 1 buprestid; 1 dermestid, Dermestes marmo- 
ratus Say; 36 Coccinellidae including 13 Hippodamia 
convergens Guerin, 2 H. spuria Lec., 7 Coccinella 
transversoguttata Fald. including var. 5-notata Kby., 
1 (. 9-notata Hbst., 1 Adalia annectans Cr., 1 Cleis 
minor Csy., 1 Exochamus californicus Csy., and 8 
Brachyacantha dentipes Fab.; 16 Tenebrionidae; 19 
Scarabaeidae including 13 Aphodius in 1 stomach; 
104 Chrysomelidae including 88 Monoria, 3 Gas- 
troidea and 2 Disonycha triangularis Say; 179 mis- 
cellaneous weevils including 70 Ophryastes latirostris 
Lec. (Det. L. L. Buchanan), 2 clover leaf weevils, 
6 alfalfa weevils and 1 Calendra ulkei Horn. Eleven 
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larval Lepidoptera were found in 4 stomachs, includ- 
ing 2 sugar-beet webworms; 8 Diptera including 1 
larva and 1 pupa; 3,001 Hymenoptera including 
2091 ants, of which several hundred were Pogono- 
myrmex occidentalis (Cresson); and 10 wild bees. The 
insect material in one instance made up approxi- 
mately 85 per cent of the stomach contents, by vol- 
ume, but in most cases plant material comprised 
approximately 75 to 92 per cent of the stomach and 
crop contents. Plant material consisted of miscel- 
laneous plants, usually apical growth including con- 
siderable wild lettuce, alfalfa, and sage, as well as 
a few bulbs; 711 seeds were found in 10 of the stom- 
achs and 37 hawberries in 1 stomach.—12-17-41. 


Sex Differentiation in the Polyem- 
bryonic Proclivity of the 
Hymenoptera 


Sraniey E. Fuanpers, University of California 
Citrus Experiment Station, Riversid: 


Polyembryonic development is dependent on the 
utilization of nutritive materials from the host in 
addition to that stored in the egg. The transfer of 
such material is accomplished by means of a cellular 
trophic membrane originating within the egg and 
enclosing the embryos. This membrane also is pres- 
ent in a number of monembryonic species. Twenty- 
nine years before Marchal (1898) discovered the 
occurrence of polyembryony in insects, Ganin (1869) 
made a comparative study of the unique embryonic 
envelopes of Ophioneurus, Polynema, Teleas and 
Platygaster. Polyembryony apparently arose from 
this specialized monembryonic method of develop- 
ment (Imms 1937). 

Certain parasitic hymenoptera consume protein 
materials only during larval development. Appar- 
ently it is only in such species that specialized mon- 
embryonic and polyembryonic development takes 
place. The tendency of the female toward specialized 
embryonic development in which the embryo is 
nourished by the host is exemplified in the monem- 
bryonic chalcidoid Coccophagus capensis, a parasite 
of Saissetia oleae introduced into California from 
Cape Town, Africa. In this species the trophic 
membrane is produced only in the fertilized (female) 
egg. The haploid (male) embryo completes its devel- 
opment without the aid of such a membrane. 

In polyembryonic species Leiby (1926) concluded 
that the unfertilized (male) eggs tended to develop 
monembryonically. In Platygaster hiemalis, in which 
polyembryony is limited to twinning, Leiby & Hill 
(1923) attributed the dominance of one sex to the 
monembryonic development of the opposite sex. 
In this species occasional male predominance prob- 
ably is not an effect of polyembryony but of the dep- 
osition of several unfertilized eggs. 

In species in which both sexes develop polyem- 
bryonically, the number of adults in pure male 
broods average less than in pure female broods. In 
the great majority of mixed broods from individual 
hosts, the females greatly outnumber the males 
(Patterson 1919). The tendency of the fertilized 
(female) egg toward polyembryony may be obscured 
if superparasitism occurs, as noted by Parker (1931) 
in Macrocentrus gifuensis. In such a case the competi- 
tion for food during the larval period may result in 
the selective elimination of the female. Patterson 
(1919) presents data showing that the sex ratio in 
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mixed broods is greater in its proportion of females 
than the probable sex ratio of the eggs from which 
the brood was derived.—1-10-42. 
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Collops bipunctatus Say 


G. F. KNow.ton and Wayne Meter, Utah 
Agricultural Exrpe riment Station, Logan 


The two spotted collops, ( ollo ps bi punctatus 
Say, is commonly encountered in alfalfa and clover 
fields throughout Utah; sometimes it is moderately 
abundant on canning peas. It has been observed to 


feed upon the pea aphid, Macrosiphum pisi (Kalt.), 





. 
Fig. 1. 


Collops bipunctatus Say. 


under field conditions. When caged with 10 pea 
aphids each day for 8 consecutive days on a small 
three-leafed sprig of alfalfa, inside a 5 dram glass 
tube, one adult specimen ate 43 pea aphids, or an 
average of 5.4 third and fourth instar aphids per 
day. Aphids eaten, while under observation using a 
wide-field binocular microscope, were entirely con- 
sumed except for a few legs and parts of cornicles. 
Webster, in 1912 recorded this same beetle as feed- 
ing on alfalfa weevil larvae in Utah.—-12-26-41. 
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An Epizootic among the Thistle 
Hoppers, Aeoloplus turnbulli 
bruneri Caud., in Kansas' 


D. A. Wiieur and R. F. Fritrz, Kansas 
Agricultural Experiment Station, Manhattan 


Numerical evidence was obtained concerning the 
virtual elimination of Aeoloplus turnbulli bruneri 
Caud., known as the thistle hopper or the “bruner 
hopper” from studies of the ecology of the grass- 
hoppers present on a representative ten square mile 
“Intensive Study Area” in Finney County, through 
the years 1939-1941. In 1939, the population of this 
species was estimated to be over 31,100,000 hoppers 
for the area by careful square yard estimates in 
each of the minor ecological units of this “Intensive 
Study Area.” In 1940 this population more than 
doubled to 65,000,000 thistle hoppers which com- 
prised over two-thirds of the entire hopper popula- 
tion. During the spring of 1941, there was some 
reduction in numbers due to unfavorable weather at 
hatching time, but the species remained dominant 
and comprised over one-half of the total grasshopper 
population. During the latter half of May, counts of 
up to 150 nymphs of the thistle hopper per square 
yard were made. The regular nymphal survey in 
late June and the adult survey in August covering 
the same “Intensive Study Area” revealed that the 
populations of the thistle hopper had been almost 
completely obliterated. Careful search during 
August resulted in the capture of only four speci- 
mens where the year before a calculated 65 million 
had been present. 

First evidence of this calamity to the grasshoppers 
was obtained at the Garden City Branch Experi- 
ment Station where studies concerning the food 
habits of Aeoloplus were in progress. Sick and dead 
specimens were found clinging to the tops of Russian 
thistle plants and certain other wasteland weeds in 
a manner suggestive of the behavior of grasshoppers 
that had been attacked by a grasshopper fungus. A 
survey over the county indicated that dying Acolo- 
plus were present in nearly every thistle habitat 
observed. It soon became difficult to ‘obtain speci- 
mens for the feeding experiments and those cap- 
tured quickly died in the cages. 

During June 15 through 17 a survey was made 
covering 18 counties in the extreme western part of 
the state from Oklahoma to Nebraska borders and 
evidences of an epizootic were found in all habitats 
where thistles and lamb’s quarters occurred, whether 
in sand hills or “hard lands,” river bottoms or dry 
uplands. In some places the Acoloplus were already 
dead while in others the disease was just getting 
under way. A few days later sick and dead hoppers 
were found as far east as Russell County, which is 
approximately the eastern range for this grasshopper 
species. It appeared (and was later confirmed) that 
the epizootic was present and was wiping out entire 
populations of the thistle hoppers. 

At first the causative agent was thought to be a 
grasshopper fungus since the hoppers crawled up the 
stems and died after the manner of a typical fungus 
attack. However, some doubt was cast on this point 
after careful microscopic examinations had been 
made of numerous sick and dead specimens and no 
evidence of the mycelium was found. Also, the 
widespread distribution of the epizootic, its extreme 
virulence, and its specificity to Aeoloplus t. bruneri 
suggested a bacterial or virus disease. Of the thou- 
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sands of dead hoppers observed, all but one specimen 
were thistle hoppers, despite the presence of large 
numbers of several other species within the same 
environment. Sick individuals were particularly 
flaccid throughout the abdominal region and to 
some extent through the thorax. When the alimen- 
tary canal was pulled apart, the contents were de- 
cidedly ropy. 

There was a marked uniformity in the behavior of 
the sick and dying hoppers in the field. Throughout 
the morning, the only hoppers present in the thistle 
tops were those already dead. At about noon, the 
active hoppers began to climb up the plants to the 
topmost branches. At this time they could easily be 
disturbed and made to jump. After 2 p.m., however, 
they were too sick and weak to do more than clutch 
the branches on which they were attempting to 
hang and they died usually between 3:00 and 4:00 
p.M. Dead hoppers remained attached to the thistles 
for many days until knocked off by wind or rain. 
Early adults and all nymphal instars of the thistle 
hopper were present during the period of the epi- 
zootic and all were attacked and destroyed. At the 
Garden City Branch Experiment Station, about 
three weeks had elapsed from the time the first sick 
hoppers were observed until the species was virtually 
eliminated. In smaller areas this period was undoubt- 
edly much shorter. During the grasshopper egg sur- 
veys made in October and November, very few eggs 
of the thistle hopper were observed in any part of 
the state. 

Dead specimens were placed in a refrigerator in 
an attempt to develop a fungus growth that could 
be identified as a grasshopper fungus. This attempt 
was unsuccessful. It was impossible to test for a 
bacterial or virus agent since there were no hoppers 
available which had not been subjected to the dis- 
ease in the field.—12-23-41. 


Variations in the Length of the Life- 
cycle of Wireworms 


E. H. SrrickLanp, University of Alberta, Edmonton 


In 1939 I reported! the results of experiments 
which had been planned to ascertain the variations 
in the length of the life-cycle of the northern grain 
wireworm, Ludius aeripennis destructor, Br., when 
these were confined, from a few hours after emerging 
from the eggs, in field cages. 

In the series on which a final report was made, the 
cycle had varied from 4 to 9 years. Reference was 
made to a second, larger, series of field cages which 
were set out in 1932. In these, the minimum cycle 
was, again, 4 years. I concluded that “at the time 
of writing, it would appear that a 9-year cycle will 
not be exceeded” since, in the fall of 1938, all of the 
surviving wireworms appeared to have reached their 
maximum size and they were, at that time, only 6 
years old. In 1939 all but five had matured and it 
appeared to be almost certain that, in the fall of 
1940, an examination of the cages would reveal 
nothing but adult beetles. 

The 1940 examination was not, however, made 
and it was not until the fall of 1941 that a few hours, 
stolen from military duties, revealed the unexpected 
information that one larva had matured in that year 
into a 9mm. long adult, and that it was accompanied 
by two healthy-looking wireworms. One of these was 


1 Journ, Econ, Ent., Vol. 32, pp. 322-9. 
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1.5 mm. shorter than any of them had been two years 
previously! Throughout its life it had lived in a cage 
filled with brome which continued to flourish as 
luxuriantly in 1941 as it had in 1932. Decrease in 
size in the midst of plentiful food,—and, as previ- 
ously recorded, brome is undoubtedly about the best 
diet for this species,—is, evidently, a perfectly nat- 
ural phenomenon in the life of these wireworms. 

Should these two wireworms mature by the fall 
of 1942, they will be due to reproduce in 1943. Thus, 
for this species, the life-cycle in the field may vary 
from 4 to at least 11 years. In this connection, it may 
be observed that none of those which were fed on a 
steady diet of wheat or other grain exceeded the 
9-year span, despite the fact that they grew far more 
slowly during the first few years than did those which 
were reared in adjacent cages, on brome. Mortality 
in the early years was high, and this is attributable 
largely to cannibalism, owing to overcrowding, but 
these two 11-year-olds constitute 4 per cent of the 
total original population of the cage in which they 
are still living. 

This note is submitted at this time, even though 
an examination in 1942, or even later, may show that 
one or both may live to increase the known variation 
in length of life-cycle to a greater extent, because 
there is a likelihood that no one will be on hand to 
make the examination and the record, as it stands, 
might then be lost.—1-5-42. 


Tenebroides corticalis Melsh. Pre- 
daceous on Codling Moth Larvae 


A. M. Woopsipe, Field Laboratory, Virginia 
Agricultural Experiment Station, Staunton 


Le Baron (1874) mentioned Tenebroides corticalis 
Melsh. (Family Ostomidae) as a predator on the 
larva of the codling moth, but he evidently regarded 
it as of small importance, as he merely stated that 
the larvae of the beetle preyed upon the larva of the 
codling moth. Many writers since his time have 
recorded this beetle as an enemy of the codling moth 
larva and pupa. In the papers available to the pres- 
ent writer no one, with the exception of Hammar 
(1912), has reported it to be of much importance. 
Hammar regarded it as “one of the most important 
predatory insect enemies of the codling moth.” A 
case has been observed in which this predator seems 
to have played an important part in the reduction of 
the codling moth infestation in two heavily infested 
orchards. 

In 1940 burlap bands were placed around the 
trunks of six apple trees in an orchard near Fishers- 
ville, Virginia, in which there was a heavy infesta- 
tion of codling moth. Small black beetles were com- 
mon under these bands during the summer and fall 
and were observed to feed upon codling moth larvae 
on many occasions. They were able to tear open 
cocoons to reach the larvae, but they also attacked 
larvae that had not yet begun cocoons. Specimens of 
these beetles were determined somewhat tentatively 
by W. S. Fisher of the Division of Insect Identifica- 
tion as Tenebroides corticalis Melsh. A few coleopter- 
ous larvae, believed to be the same species, were 
found under the bands. These larvae also fed upon 
the larvae of the codling moth and were able to pene- 
trate the cocoons. As none of them were reared to 
maturity, their identity could not be established, 
but they closely resembled the figure of the larva of 
T. corticalis by Riley (1893), who reported that this 
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larva preyed upon the larva of the codling moth. 

In 1941 six trees were again banded in the same 
orchard. The beetles were very common under the 
bands; and, although the orchard was heavily in- 
fested by the codling moth, only 66 larvae were col- 
lected from the bands during the entire season. This 
total included about 40 larvae that had been killed 
and partly devoured by the beetles. These bands 
were examined twice weekly. It is probable that if 
the examinations had been less frequent the number 
of larvae found would have been less. Specimens of 
the beetles were again determined by Mr. Fisher as 
T. corticalis. 

In 1941 six apple trees in an orchard near Waynes- 
boro were banded. This orchard was more heavily 
infested by the codling moth than the one at 
Fishersville, and more larvae were captured in the 
bands. Although fairly common, the beetles were less 
numerous than at Fishersville, but it was estimated 
that they destroyed 50 per cent of the larvae that 
attempted to spin up in the bands, killing practically 
all of those that entered the bands before the middle 
of August. A few beetle larvae were observec. in this 
orchard also. 

The same spray schedule was followed in the 
Fishersville orchard in 1940 and 1941, but the 
sprays were somewhat better timed in 1941. In the 
Waynesboro orchard an extra spray was applied 
between the first and second cover sprays in 1941, 
giving one more cover spray than in 1940. The fruit 
infestation in the Fishersville orchard dropped from 
33 per cent in 1940 to 12 per cent in 1941 and the 
live entries dropped from 4.5 per 100 fruits to 2.7 
per 100 fruits. Fruit infestation in the Waynesbaro 
orchard dropped about 50 per cent from 1940 to 
1941. During 1941 the infestation in most orchards 
in Augusta County was 50-150 per cent higher than 
in 1940. In an orchard near Staunton, in which the 
spray schedule was the same in 1940 and 1941 and in 
which few beetles were found beneath the bands, the 
infestation of codling moth was approximately twice 
as heavy in 1941 as in 1940. 

Although the reduction in the codling moth in- 
festation in the Fishersville and Waynesboro or- 
chards in 1941 may have been due, in part, to better 
spray practices, the facts indicate that Tenehroides 
corticalis Melsh. may have been instrumental also 
in the reduction of the infestation.—-1-15-42. 
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Gracilaria negundella Chambers, 
in Utah 


G. F. Knowiton and H. F. Tuornvey, Utah 
Agricultural Experiment Station, Logan 


Boxelder trees at Lucin, in western Box Elder 
County, Utah, were observed from a distance, on 
September 1, 1941, to have the leaves whitened and 
curled, with the appearance of having a heavy box- 
elder leafroller infestation. An examination of the 
material showed a few boxelder leafrollers present, 
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but the damage was largely the result of an infesta- 
tion of Gracilaria negundella Chambers (Det. J. F. 
Gates Clarke). Finding this common pest attacking 
nearly all leaves on the numerous large boxelder 
trees in the vicinity was a surprise to the writers. 
Mr. C. F. W. Muesebeck stated in correspondence 
November 6, 1941, “There are in our collection 
three specimens of this species submitted by R. W. 
Doane in 1915, also from Utah.” Besides the numer- 
ous G. negundella, which emerged in rearing cages, 
were several Chalcidoidea, apparently hyperpara- 
sites; these were identified as Habrocytus sp. near 
thyridopterigis Ashm. (Det. A. B. Gahan). Chryso- 
pid adults also were noticeably abundant on the 
infested foliage, although the boxelder aphid and 
boxelder psyllid were not abundant. The adult 
lacewing proved to be Chrysopa plorabunda Fitch 
(Det. A. B. Gurney).—12-13-41. 


Hosts of Merodon equestris Fabr. 


E. P. Breakey, Western Washington 
Experiment Station, Puyallup 


Larvae of the Narcissus Bulb Fly, Merodon eques- 
tris Fabr., have destroyed or severely damaged 
bulbs of the following species which were growing 
in the writer’s garden at Puyallup, Washington. 

Pancratium martimum L. 

Sprekelia formosissima Herbs 

Cooperia pedunculata Herbs 

Chlidanthus fragrans Herbs. 

ITymenocallis amancaes Nichols 

Hymenocallis calathina Nichols 

Ze phyranthes candida Herbs. 

Narcissus (Varieties) 
Narcissus, as was to be expected, has been regularly 
and severely infested. As many as three fully de- 
veloped larvae have been removed from a single 
large bulb of Hymenocallis amancaes, and as many 
as two have been taken from smaller bulbs of 
Cooperia pedunculata. 

A survey of the literature has been made for the 
purpose of compiling a list of the known hosts of the 
insect. Apparently the most recent list available is 
one published by Hodson (1932). Moreover, the list 
is not a long one, and with the exception of Narcis- 
sus, does not include the hosts noted by the writer. 
It would seem desirable, therefore, to bring the 
records up-to-date. 

Chittenden (1911) notes finding larvae of Merodon 
eque stris in bulbs of Habranthus pratensis from Hol- 
land, and Vallota purpurea from Sierra Leone, both 
Amaryllids. Jenkins (1911) states that he had 
repeatedly found larvae of M. equestris in Dutch 
cultivated bulbs of Galtonia candicans, the earliest 
instance having been some 22 years before. The 
writer has several plantings of this Amaryllid in his 
garden and has yet to find a bulb infested with a 
larva of M. equestris. 

Fryer (1914) listed the hosts of Merodon equestris 
as follows: 

Narcissus 
Amaryllis' 


Leucojum 

Hyacinthus 
Habranthus Tulipa (rarely) 
Galtonia Scilla 

De Groote (1923) adds Lilium to this list. The writer 

is inclined to question records involving the Lilia- 


' Amaryllis, as it is used here probably reters to Hippeastr um. 
Habranthus may also refer to Hippeastrum. 
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ceae. No evidence of damage from larvae of M. 
equestris to bulbs of this group of plants has come to 
his attention. Such infestations, if they occur, must 
be unusual or accidental. Larvae of the lesser bulb 
fly, Eumerus strigatus Fall., apparently have a much 
wider range of hosts and are known to infest bulbs 
belonging to the Liliaceae. 

The status of Cipollini as a host for Merodon 
equestris seems assured, inasmuch as it is the basis 
for restrictions (Fed. Hort. Board, 1926) governing 
the entry of this plant into the United States. John- 
son (1927) notes that M. equestris has been present 
near Boston for over 50 years where it is known to 
attack Vallota purpurea and many rare and beautiful 
hybrid forms of Amaryllis, both in the open and in 
the greenhouse. 

Staniland & Beaumont (1933) state that “A larva 
of Merodon equestris F. was taken in a sample bulb of 
Dutch iris, an unusual food plant.” That the Dutch 
iris is an unusual food plant for the narcissus bulb 
fly is sustained by the fact that though there are a 
number of commercial plantings of bulbous irises 
in the Puyallup Valley, as well as innumerable 
gardens containing these plants, no evidence of such 
infestations has come to the writer’s attention. 

The most recent attempt to summarize the data 
available on the hosts of Merodon equestris seems to 
be that of Hodson (1932). He takes Fryer’s list 
(1914) as a basis and adds: 

Tulipa (larvae starve and 


Eurycles 
fail to mature) 


Galanthus (Snowdrop) 
Scilla nutans(?) 


Hodson questions the record for Scilla nutans, and 
notes that larvae found infesting tulip bulbs starve 
and fail to mature. Note that both Scilla and Tulipa 
belong to the Liliaceae. 

Apparently, the larvae of Merodon equestris do not 
attack all amaryllids in the same manner. It is well 
known that the larvae usually enter narcissus bulbs 
through the basal plates, and destroy the centers of 
the bulbs before leaving through the “necks” on 
maturity. This is apparently the customary mode of 
attack. However, there appear to be certain excep- 
tions to this method, depending on the host. For 
example, the larvae apparently have difficulty in 
entering bulbs of Pancratium martimum in the usual 
manner, seldom doing more than severely damaging 
or destroying the basal plates. Larvae enter the 
bulbs of Cooperia pedunculata in the usual manner, 
but in the specimens noted, instead of reaching the 
centers of the bulbs, they followed courses near the 
peripheries instead, leaving the centers intact. 

The Puyallup Valley in western Washington is a 
region of growing importance in the production of 
certain bulbous crops, particularly narcissus, tulips 
and iris. Both the climate and soil seem admirably 
adapted to the growing of these crops. There is one 
incongruous note in the situation, however, and that 
is the relative scarcity of amaryllids in the gardens 
of the region. That the narcissus bulb fly is a serious 
pest of the daffodil is well known, but little seems to 
be known regarding its attacks on other hosts. Can 
mere indifference on the part of the gardeners be the 
explanation? The writer's experiences indicate that 
though the narcissus bulb fly may not be entirely 
responsible for the paucity of amaryllids in the gar- 
dens of the region, it is possible for it to become the 
limiting factor in the utilization of these plants. 
Unlike narcissus, which matures early in the sum- 
mer, making it possible to dig and treat the bulbs for 
the destruction of the larvae before serious damage is 
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done, many amaryllids remain green and in an active 
condition of growth throughout the summer. As a 
consequence, the larvae are fully developed by the 
time the bulbs are to be dug and maximum damage 
has been done. 

The following tentative list of hosts for Merodon 
equestris Fabr. is based on the records in the litera- 
ture supplemented by the writer’s observations: 
Vallota 
Zephyranthes 
Cipollini 


Amaryllis 
Cooperia 
Eurycles 


Galanthus 
Galtonia : 
Habranthus Rare or accidental hosts 
J 4 

Hymenocallis Hyacinthus 

y ; 
Leucojum Lilium 
Narcissus Seilla 
Pancratium Tulipa 

i 

S prekelia Iris 

p 
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Notes. 


Dry Application of Cube or Derris in 
Combination with Wettable Sulfur 
for the Control of Cattle Grubs 


E. W. Laake, U.S. Department of Agriculture 
Bureau of Entomology and Plant Quarantine 


Recent experiments with the cube and derris 
powders as now marketed in the finely ground form 
have shown that these powders applied dry in com- 
bination with wettable sulfur are fully as effective 
as when they are applied in the form of a wash or a 
spray. The use of a dusting can or jar provides a very 
simple and effective method of application. The dry 
powder is applied more rapidly than the wash for- 
merly recommended because it does not require the 
time-consuming and laborious task of rubbing it 
into the coat of hair, as is necessary when it is ap- 
plied in the form of a wash. The water and equip- 
ment needed for the preparation of the wash are 
also eliminated. Moreover, the application of the 
dry powder eliminates the objection raised by those 
who prefer not to wet the backs of their cattle in 
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colder climates. The wettable sulfur has been found 
to be an inexpensive and desirable diluent and also 
an excellent conditioner for the powders. It adds 
weight to the powders, which causes them to flow 
more easily from the shaker can and settle more 
readily through the coat of hair. It is thought that 
the sulfur, being acid in reaction, also serves as a 
preservative of these powders. 

MATERIALS AND Metrnop or AppLication.— 
The only materials required are equal parts by 
weight of wettable sulfur (325-mesh) and _ finely 
ground (200-mesh or finer) cube or derris powder 
containing 5 per cent of rotenone. One pound of the 
mixture is sufficient to treat from 12 to 18 cattle. At 
the rate of 1 pound of the mixture for 15 cattle, the 
estimated cost of treatment, based on local retail 
prices, is approximately 1.67 cents per animal, or 
about 5 cents per animal for the 3 treatments re- 
quired during the cattle grub season. 

In preparing the mixture for application, the cube 
or derris and wettable sulfur must be thoroughly 
mixed. Any convenient size of shaker can is satis- 
factory for applying the dust. A mailing tube, tin 
can, or fruit jar, with 12 to 15 holes punched out- 
ward through the lid, is easily prepared and serves 
admirably for applying the dust. The holes in the 
lid must of of sufficient size to permit the powder 
to flow from the container without much shaking. 
Holes punched with a 10-penny common nail are 
of desirable size, permitting the powders to flow out 
readily as the container is gently shaken along the 
back of the animal. Smaller holes are objectionable 
because they restrict the flow of the powder, neces- 
sitating vigorous shaking of the container, which 
results in a cloud of dust. This not only is wasteful 
but becomes irritating when inhaled by the operator. 
No heavy rubbing or massaging of the powder into 
the hair is necessary, but gentle rubbing with the 
flat hand while the powder is being applied is re- 
quired in order to work the powder more deeply into 
the hair. 

This method of applying cube or derris powders, 
which consistently have given the best results for 
the control of cattle grubs, has found much favor 
with the owners of small farm herds and dairy herds 
and is especially well suited for treating club calves 
and show animals.— 1-14-42. 


The Use of Power Sprayers in the 
Control of Cattle Grubs 


R. W. Wetts, U.S. Department of Agriculture 
Bureau of Entomology and Plant Quarantine 


The use of rotenone suspensions on the backs of 
cattle for the control of cattle grubs, //ypoderma 
lineatum (DeVill.), has been greatly expedited and 
simplified by the Bureau of Entomology and Plant 
Quarantine of the United States Department of 
Agriculture, as a result of experiments during the 
winter of 1940-41. By use of a power sprayer and a 
regular orchard gun with a No. 5 disk and a pressure 
of approximately 250 pounds, the spray was directed 
vertically downward to the backs of the cattle, 
which were restrained in an ordinary cattle chute. 
To be effective, the nozzle must be opened suffi- 
ciently to permit the spray to leave the nozzle with 
a stinging drive, rather than as a fog. The most 
satisfactory procedure was to hold the point of the 
nozzle about 15 inches from the back, with the 
stream adjusted to a diameter of about 2} inches, 
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where it strikes the animal. Such a momentum of 
the stream is effective in penetrating the coat of the 
animal and in dislodging the dried effluvia at the 
openings of the lesions. A bench 30 inches high was 
placed beside the chute to permit the operator to 
walk along beside the chute at a convenient eleva- 
tion. 

It was found that with an output of 2 gallons per 
minute an animal could be effectively sprayed over 
the back in 15 seconds by use of an average of 2 
quarts of spray. 

Earlier work of this Bureau had shown that an 
aqueous mixture containing cube or derris and soap 
is a very effective insecticide for cattle grubs in the 
backs of cattle. It had been very widely used as a 
wash, applied with a stiff brush. Later, it was found 
that wettable suphur used as a substitute for the 
soap gave some advantages particularly in hard 
water, because it carries a detergent which is effec- 
tive in hard and soft water alike. In the work re- 
ported here it was found that when such a wash is 
applied with a power sprayer it is effective at much 
greater dilution, permitting some economy in ma- 
terials used. 

Further experiments are in progress to determine 
the minimum requirements in concentration of the 
active ingredients. It is indicated, however, that 
very little is to be gained by using a spray more 
concentrated than the following: 


Cube or derris powder containing 5 per cent of 

rotenone 5 pounds 
Wettable sulfur 10 pounds 
Water 100 gallons 


The use of a sprayer dispenses with the tedious la- 
bor of scrubbing the backs with brushes and enables 
one operator to treat cattle effectively faster than 
six men can do so by hand scrubbing. The sprayer is 
particularly helpful in treating the larger herds of 
cattle. It is estimated that with one nozzle a herd of 
1,000 cattle could be treated in one day, where the 
help, pens, and chute are adequate for such speed. 

While the method is desirable for treating any 
number of cattle, it will appeal especially to owners 
of larger ranch herds, where the laborious hand 
scrubbing is considered too slow for practical man- 
agement of herds.— 2-21-42. 


Army Cutworm Outbreak in Utah 


Gerorce F. KNow.ron, Utah Agricultural 
Experiment Station, Logan 


An extensive outbreak of the army cutworm, 
Chorizagrotis auriaris (Grote), developed in Utah 
during the spring of 1941. More than thirty thou- 
sand acres of alfalfa, wheat, other small grains, pas- 
tures and range land, were found to be heavily to 
moderately infested. The outbreak was serious dur- 
ing late March, April, and early May, at which time 
extensive damage occurred in Sanpete, Beaver, 
Piute, Carbon, Grand, Sevier, Uintah, and San Juan 
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counties. Smaller outbreaks occurred in Wasatch, 
Box Elder, Cache, Iron, Tooele, Emery and Morgan 
counties. 

On March 31, 1931, H. H. Walkden and H. F. 
Thornley of the U. S. Bureau of Entomology and 
Plant Quarantine inspected a 1200 acre outbreak in 
Sanpete County, identifying the insect as the army 
cutworm. Subsequently, F. C. Harmston, grasshop- 
per control supervisor for this federal bureau, in- 
vestigated outbreaks in most of the counties listed, 
finding them also to result from the army cutworm. 
On April 9, 1941, Mr. Harmston and County Agent 
William H. Bennett found an “army” of these cut- 
worms migrating across the highway over a one-half 
mile long area, on range land approximately two 
miles southwest of Price, in Carbon County. 

As in outbreaks of this cutworm which occurred in 
Utah during 1939, 1940 and other recent years, 
many large crop and range areas as well as entire 
fields of alfalfa were delayed in developing, the 
ground often being kept nearly bare of vegetation 
until after baiting occurred, or until the worms had 
pupated. A number of young alfalfa fields were en- 
tirely killed out, necessitating replanting. Margins 
of alfalfa and small grain fields often were cleared of 
vegetation over the outer 10 to 50 feet, where the 
army cutworms had moved in from range land. 

The usual practice of Utah farmers has been to 
irrigate their cutworm infested alfalfa field, to bring 
the cutworms to the surface, some have also em- 
ployed a brush-drag or harrow on the infested land. 

An influx of blackbirds, ravens, western meadow 
larks, robins, and other insectivorous birds into cut- 
worm infested fields was a common occurrence in 
Utah during 1941. Examination of stomachs from 
robins collected in a field 3 miles east of Heber on 
May 21, 1941, where a few weeks earlier army cut- 
worms had destroyed 7 acres of barley and damaged 
adjoining alfalfa, disclosed 13, 17, and 11 army cut- 
worms, respectively, still recognizable in the three 
stomachs. At this time more than 95 per cent of the 
cutworms in the field had pupated, the larvae being 
difficult to find in soil examinations. Stomachs of 
3 redwing blackbirds collected in this field contained 
27 army cutworms. Twelve were found in a red- 
wing's stomach, collected next day from field margin 
at Heber where army cutworm injury had been less 
severe. Stomachs of 6 Brewer blackbirds, collected 
on May 22, 1941, in a young alfalfa field above 
Croyden in Morgan County, contained a total of 59 
army cutworms; the fewest found in a stomach was 
6. One collected at Moroni next day contained 12 
army cutworms. On May 21, 1941, a western 
meadowlark was collected on the margin of a 20 acre 
field of young alfalfa at Croyden which had been 90 
per cent killed out by army cutworms. This stomach 
contained 14 army cutworms. One meadowlark 
stomach collected the day before at Ephraim held 
9 army cutworms. With large numbers of such birds 
feeding in infested fields daily during a period of 8 
weeks or more, considerable reduction in army cut- 
worm field populations must have occurred.—11- 
28-41. 
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Progress in Field Studies with Insecticides 


DURING THE PAST DECADE important ad- 
vances have been made in all branches of 
entomology, but especially noteworthy 
has been the progress in field studies of 
insect and mite problems of agricultural 
crops. It is significant that greater empha- 
sis is being placed on the quantitative 
aspects of these problems, particularly in 
relation to the evaluation of treatments 
and to the measurement of the effects of 
insect populations on the host plants. 

The present emphasis on marketing of 
agricultural crops has been largely neces- 
sitated by fruitful research and the suc- 
cessful extension of information regarding 
production problems. Pest control is an 
integral part of the efficient production of 
many crops. Maximum yield of high- 
quality produce is the goal of the agricul- 
turist. The consumer has been educated 
to expect fruits and vegetables to be prac- 
tically free from insects, evidences of in- 
sect attack, and insecticidal residue. “Eye 
appeal” has become an important cri- 
terion of the purchaser. The federal and 
state regulations pertaining to the market- 
ing of certain commodities have become 
rigid with respect to the presence of in- 
sects or their work, as well as of chemical 
residues. The recognition of the adverse 
effects of residues of certain insecticides 
on public health and on soils has stressed 
the need for materials that do not possess 
these undesirable characteristics. Further- 
more, many injurious insect species have 
increased in importance with the increase 
in acreage of certain crops and intensified 
production efforts. Such trends have re- 
sulted in greater demand on the entomolo- 
gists, not only for more economical and 
satisfactory measures of control but also 
for higher standards of control. 

Old pests, such as the codling moth on 
pome fruits, the California red scale on 
citrus, and others for which control pro- 
grams until about twenty years ago were 
relatively simple and very effective, have 
become exceedingly difficult and expen- 
sive to control. Species formerly of minor 


importance and some of fairly recent in- 
troduction have assumed an economically 
important status. The increased number, 
as well as the increased importance, of 
field entomological problems, has there- 
fore been largely responsible for the rela- 
tively rapid development of economic 
entomology in this country. 

With some of the larger and more im- 
portant control problems, it is question- 
able, at least in the opinion of certain pro- 
gressive growers, whether we are even 
maintaining a position abreast of the 
problems, whereas our obvious aim is to 
get ahead of them and to keep the situa- 
tion well in hand. It would be very grati- 
fying in reporting on our work to growers 
if we could truthfully make the commonly 
seen press statement “offensive progress- 
ing according to plan.” It is increasingly 
evident that if the expected progress in 
dealing with many of the field-control 
problems is to be made, it will be neces- 
sary to broaden the mode of attack and 
intensify the efforts of the various special- 
ists participating in the study. The plan of 
group action is desirable and effective, 
but lack of funds or organization often 
partially or wholly prevent its utilization. 
Even the lone worker on the field problem 
is obliged to draw upon and utilize to the 
best of his ability the information devel- 
oped by others in specialized fields. Since 
many important advances have been 
made in related fields of science, the field 
worker has a rich fund of information to 
draw upon, much of which may be applied 
directly or with modification and adapta- 
tion to his particular problem. The train- 
ing of entomologists during the past dec- 
ade has been greatly broadened, and, 
many of those with more modern training 
who undertake field studies are well 
equipped to do excellent work employing 
methods and techniques of only relatively 
recent origin. 

Industrial organizations are playing a 
valuable réle in the advances made in 
agricultural entomology. With their ex- 
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tensive resources, they have been able to 
synthesize thousands of new compounds 
many of which possess insecticidal prop- 
erties. It is recognized that some of the 
most important older insecticides are fail- 
ing to meet current needs. This fact, 
among others, has stimulated the inten- 
sive search for more effective materials. 
It is therefore of mutual interest that the 
potential value of new materials and com- 
binations of materials be determined as 
fully as possible. After the “weeding out” 
process through biological assays in the 
laboratory, a number of the materials 
reach the stage of field testing and other 
phases of study. 

With the increasing number of new ma- 
terials and combinations of materials 
available for field evaluation and the need 
for critical comparisons of their perform- 
ance, it is necessary to develop techniques 
or standardized procedures that afford 
the maximum efficiency and reliability in 
the appraisal of the merits and limitations 
of these materials. Consequently, it fre- 
quently happens that the development 
and validation of each step in the experi- 
mental procedure that is finally adopted 
requires more planning and actual work 
than the conduct of a single season’s ex- 
periments for which the procedure is to be 
utilized. However, without satisfactory 
methods for conducting the experiments, 
the data obtained may be inconclusive or 
meaningless. Since large-scale field-con- 
trol studies are both expensive and labo- 
rious, it is consoling to the worker to know 
that in using a carefully worked out de- 
sign he is proceeding on a sound basis and 
will likely conclude the experiment with 
data that are capable of being analyzed 
and used reliably in planning further 
studies. Even when the utmost has been 


Extension 


WHEN AN EMERGENCY arises the public 
becomes excited, and the degree of hys- 
teria depends on the emergency. The first 
public reaction is, why doesn’t someone 
do something about it? This is just a 
natural trait. It has been so down through 
the ages and will undoubtedly continue. 

It has been less than fifty years that 
sufficient research information in ento- 
mology has been available to avert emer- 
gencies arising from destructive outbreaks 
of even part of our insect pests. At the 
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done in plot design, measurement of popu- 
lation densities or their effects before and 
after treatments, chemical analyses of 
initial and residual deposits of the ma- 
terials under consideration, and appraisal 
of the effect of the treatment on the plants 
exclusive of the effect of reducing the in- 
sect population, there are usually many 
remaining points on which additional in- 
formation would be valuable. 

In many instances the use of a certain 
insecticide on a given crop is a matter of 
compromise with respect to plant injury. 
For instance, with HCN, which has been 
a standard treatment for the control of 
scale insects on citrus in California for 
over fifty years, unexplained instances of 
plant injury occur annually. Therefore, 
in the search for new and more effective 
materials it is important, though often 
difficult, to determine fully the aspects of 
plant tolerance which should be known 
before a treatment that is otherwise satis- 
factory is either used extensively or dis- 
carded. 

It may be stated that the increased de- 
mands for more effective control meas- 
ures have been beneficial to entomology 
in that they have necessitated more ex- 
tensive studies of a higher caliber than 
formerly. These demands, together with 
the availability of new materials and im- 
proved mechanical equipment for apply- 
ing insecticides and the utilization of 
modern methods of study, have led to 
important advances. With cooperative 
effort the future should bring forth many 
more important accomplishments in our 
attempts to develop more effective, eco- 
nomical, and otherwise satisfactory con- 
trol programs for the insects and mites 
attacking agricultural crops.—11-23-41 

A. M. Boyce 


Entomology 


present time, there is much information 
the proper application of which would 
adequately control many of these pests. 
The greatest difficulty is to teach the pub- 
lic to accept and apply the knowledge al- 
ready available. It is gratifying to note 
the progress that has been made in this 
direction by the States having extension 
entomologists, or persons serving in a 
similar capacity. Many people in the 
states which have had this service for 
several years have learned to accept the 
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recommendations of the entomologists 
without question. Such an accomplish- 
ment is a tribute to the men who have pre- 
sented the findings of research in such a 
manner that they have been well received 
and accepted as facts. It is a satisfaction 
to realize that so many people profit from 
the efforts of the extension entomologist. 
The user of correct insect control infor- 
mation profits because of the economical 
protection afforded his crops and com- 
modities; the research entomologist bene- 
fits because the results of his labors are 
being used and the value of his services 
appreciated by more people. The con- 
sumer benefits by being able to secure 
higher quality merchandise often at a 
lower price. The Extension Service gains 
more respect because of additional service 
which it can render the public. 

Due to the damage from and spread of 
the alfalfa weevil in the West, the State 
Extension Service of Idaho employed an 
extension entomologist (T. H. Parks), 
April 1, 1913. From available records he 
was the first person ever employed by an 
extension service to devote full time to 
entomology. Extension entomology 
gained much impetus during the world 
war. At that time many men were em- 
ployed under the Food Production Act 
administered by the United States De- 
partment of Agriculture to do insect con- 
trol work. Some of these men were later 
employed as extension entomologists by 
the States. 

In the present war time emergency, we 
are now working under another food pro- 
duction program, not only to feed our 
130,000,000 people, but to provide a sur- 
plus to feed the democracies abroad now 
and to prevent starvation of people in all 
countries after the present conflict is over. 

Food production is a part of Total De- 
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fense and total is an all-inclusive word 
which does not exclude insect control pro- 
grams. Under the recent food production 
program, it is contemplated to increase 
the acreage of commercial vegetables by 
192,000 acres, and to have home gardens 
on about 5,760,000 or 90 per cent of the 
farms in this country. Large reserves of 
grains, meats, and other produce, are be- 
ing stored to meet the anticipated de- 
mands. 

Heavy concentrations of vegetable 
crops will increase the insect hazard, and 
many of these vegetables will be produced 
with a great labor shortage. Therefore in- 
sect control will be necessary for the maxi- 
mum production of marketable products. 
A home garden program of such magni- 
tude will mean many people planting 
gardens for the first time who will be un- 
familiar with insect control. The huge 
quantities of supplies in storage for food 
and clothing will be subject to insect at- 
tack. Severe damage from such insects 
would seriously affect the reserve supply 
necessary to national safety. 

The major interest today is national 
solidarity. National solidarity necessi- 
tates agricultural stabilization. Agricul- 
ture can be stabilized only by taking into 
account all factors affecting production. 
There is possibly no other condition, out- 
side of weather, which influences produc- 
tion more than insects. Because of this 
fact stabilization of insect losses at lower 
levels must be recognized as a regular 
farm practice to be included in the whole 
farm program. Consequently, the exten- 
sion entomologists will have a bigger job 
than they have ever had before if they are 
to be successful in securing the acceptance 
of sound entomological practices that fit 
into rounded out farm and industrial pro- 
grams.— 12-22-41. M. P. Jones 





OBIT I 


Charles Lyman Stracener 
1878-1941 


Charles Lyman Stracener was born at Kipling, 
Louisiana, on July 26, 1878, and died at Baton Rouge, 
Louisiana, August 12, 1941 after a lingering illness of 
about one year. Mr. Stracener received his education 
at the Louisiana State Normal College and the Lou- 
isiana State University. At the latter he specialized 
in entomology, receiving the degree of Bachelor of 
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Science in 1930 and Master of Science in 1982. A 
good portion of his life, from 1897 to 1926 was de- 
voted to teaching in the public schools of Louisiana, 
with some farming and saw-milling done in the 
meantime. His connections with the Department of 
Entomology of the Louisiana Agricultural Experi- 
ment Station began when he assumed the duties of 
student assistant to the late Dr. W. E. Hinds. As stu- 
dent assistant he worked on sugar cane pests. In 
1937 he assumed the rank of assistant entomologist, 
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his duties being transferred to rice insects. During 
this time he completed his work for a master’s de- 
gree, using as a thesis, The Biology of the Salt Marsh 
Caterpillar. His later problems were concerned prin- 
cipally with insects of rough rice and later the sweet- 
potato weevil. Publications of his research were in 
the JouRNAL oF Economic ENtomMoLocy, bulletins, 
and Insect Pest Control Service Leaflets of the Loui- 
siana Agricultural Experiment Station. He is sur- 
vived by his wife, Sarah Hamilton Stracener; four 
daughters, Violet, Mrs. Vercie Wales, Mrs. Mildred 
Allen, Mrs. Myrtle Edenfield; and four sons, William 
Hollis, E. Hubert, Ivan, and Vernon. 
C. O. Eppy 


Jesse Lee Webb, 1878-1942 


On January 20, 1942, Jesse Lee Webb, Associate 
Entomologist, Division of Insects Affecting Man and 
Animals, Bureau of Entomology and Plant Quaran- 
tine, died at his home in Washington, D.C. 

Mr. Webb entered the service of the U. 5. Depart- 
ment of Agriculture in October 1901 as a student as- 
sistant in the Bureau of Forestry, now the Forest 


Jesse Lee Wess 


Announcement has been received of the transfer 
on February 27, 1942, of the Office of Price Adminis- 
tration Agricultural Chemicals Unit, to Baltimore, 
Maryland. 

The offices will be located on the 27th floor of the 
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Service. He worked under the direction and tutelage 
of A. D. Hopkins on forest insects at West Virginia 
University. From this institution he received an 
M.S. degree in 1902. Dr. Hopkins was put in charge 
of the Division of Forest Insects of the then Di- 
vision of Entomology on July 1, 1902 and Mr. 
Webb continued laboratory and field work on forest 
insects under him until February 1, 1912, except 
for the period from May 1, 1903 to August 31, 
1903 which he spent in the Philippines as an em- 
ployee of the Insular Government, also on forest in- 
sect investigations. He returned from Manila via the 
Suez Canal and resumed work with the Department 
of Agriculture on November 30, 1903. 

On February 1, 1912 he was transferred to the 
Division of Southern Field Crop Insect Investiga- 
tions and was assigned to work on insects attacking 
growing rice, with headquarters at Crowley, La. 
This study was completed in the fall of 1903 and the 
results published in Farmers’ Bulletin 1086. Subse- 
quently Mr. Webb did seasonal work on the tobacco 
budworm, in Florida, the boll weevil in Louisiana, 
and the treatment of manure for house fly control in 
Louisiana. In 1916 in collaboration with R. H. 
Hutchinson, he worked out the life history of the 
cluster fly, Pollenia rudis, and during that year be- 
gan investigations of the horseflies in the irrigated 
valleys of California and Nevada. These results were 
published with R. W. Wells as a co-author as De- 
partment Bulletin 1218 in 1920. 

In March 1919, Mr. Webb was put in charge of the 
Washington office of the Division of Southern Field 
Crop Insect Investigations while W. D. Hunter, 
Chief of the Division, took active charge of the cam- 
paign to eradicate the pink bollworm from Texas and 
Louisiana. In 1926 this Division was broken up and 
the Division of Cotton Insects established and Mr. 
Webb handled the administrative work of that Divi- 
sion in Washington. He was assigned to the newly 
established Division of Insects Affecting Man and 
Animals in 1927 and served as assistant leader of 
that Division until 1935. From that date until his 
death he was a member of the staff of that Division 
in the Washington office. During this period he col- 
laborated with the present writer in an annual review 
of the mosquito work throughout the world, which 
has been published in the Proceedings of the New 
Jersey Mosquito Extermination Association. 

Although not a profuse writer, Mr. Webb was 
adept in the presentation of entomological facts in 
simple and interesting form. The bibliography of his 
more important contributions numbers eighteen 
titles. 

Mr. Webb was born at Bloomington, IIl., April 9, 
1878, educated in the public schools of Rippey, Iowa, 
and granted the degree of B.S. by Washington State 
College in 1900. He married Florence Evans in 1904. 

He is survived by his widow and his only son, 
Delmar Evans Webb. 

F. C. Bisnorp 


Baltimore Trust Building and the telephone will be 
listed under the Office of Price Administration. 
Inasmuch as this Office has control of prices of 
insecticides and other spray materials the change in 
location may be of interest to entomologists. 
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European Corn Borer QuARANTINES 
Mopiriep 


The State of Wyoming on October 1, 1941, in a 
revision of its quarantine relating to the corn borer 
designated 20 States as infested, lifted the former 
embargo on the entry of host plants, and made 
provision for their entry, when treated under ap- 
proved methods, or when accompanied by a State or 
Federal certificate of inspection. 

The States of Idaho and Louisiana in recent modi- 
fications, provided for the acceptance of certificates 
of the State of origin, having formerly limited such 
certification to a Federal agency. 

The Indiana Department of Conservation re- 
voked, effective November 1, the quarantine per- 
taining to the corn borer in other States, stating 
that the pest has become established by natural 
spread through a great part of the State, and that it 
is believed further spread cannot be prevented by 
either interstate or intrastate quarantines. 

A revision of the Missouri quarantine order No. 3, 
which became effective July 15, 1941, placed re- 
strictions upon six additional States—Delaware, 
Illinois, Kentucky, Maryland, Virginia, and Wis- 
consin. 

The Tennessee quarantine was revised in June 
1941 to add Delaware, the District of Columbia, 
Maryland, and three North Carolina counties to the 
area designated as infested with the borer. 


The Bureau of Entomology and Plant Quarantine 
reports that recent quarantines and regulatory circu- 
lars have been issued as follows: 

The Dutch elm disease quarantine relating to in- 
terstate shipment of the restricted host plants was 
revised effective October 1, 1941, to bring nine 
Pennsylvania counties within the regulated area, and 
to extend the area in Connecticut, New Jersey, and 
New York. 

To authorize low-temperature method of steriliza- 
tion for the Mexican fruitfly and to bring into one 
circular previous instructions as to the various treat- 
ment methods for the fruitfly, Circular B.E.P.Q. 472 
was revised effective September 25. 

Circular B.E.P.Q. 516 advanced the date of termi- 
nation of the seasonal restrictions on fruit and vege- 
table shipments under the Japanese beetle quaran- 
tine to September 8 for this year. 

Circular B.E.P.Q. 496 was revised providing speci 
fications for less expensive units and barriers for use 
of nurserymen in the white-fringed beetle area. 

Circular B.E.P.Q. 503 was revised bringing to- 
gether 3 circulars on treatment methods under the 
white-fringed beetle quarantine and making some 
modification as to treatments of balled nursery stock 
in regulated areas other than New Orleans. 

The Uniform Regulations Committee of the Cen- 
tral Plant Board, through its Chairman, L. M. 
Gates, Chief of the Bureau of Plant Industry, De- 
partment of Agriculture and Inspection, Lincoln, 
Neb., has prepared a revised report for 1940 of 
recommendations and suggestions of the various 
members of the Committee. Mimeographed copies 
of this report have been made available for the in- 
formation of plant regulatory officials, nurserymen 
and others interested in standardization of plant 
inspection and plant quarantines. 


ReGuLaAToORY AcTION IN ARIZONA 


The Arizona Commission of Agriculture and 
Horticulture has given notice of the revision of 
plant quarantines, effective June 30, 1941, as follows: 

Under quarantine order No. 3, grapevines or 
cuttings coming into the State are now subject to 
hot-water treatment, or to nicotine-oil dip, or to 
methyl bromide fumigation, for grape Phylloxera. 
Formerly only the hot-water treatment was em- 
ployed. 

The revised sweet potato weevil quarantine made 
some modifications in the areas designated as in- 
fested. 

The oriental fruit moth quarantine carries the 
former provision that host trees may be permitted 
entry into the State during the dormant period and 
under fumigation specifications, and now carries the 
further provision that such trees may enter after 
April 1 when so treated during the period from 
November 1 to April 1 and subsequently held in an 
approved storage in which the plants have been so 
fumigated. 

The Arizona quarantine pertaining to nut-tree 
insects designates as infested area, all States east of 
and including Montana, Wyoming, Colorado, and 
New Mexico, and provides for the entry of restricted 
products from the infested area under permit and 
treatment, and from noninfested area under certifi- 
cation as to origin, with the exception that California 
and Utah are exempt from such certification require- 
ments. 


ALFALFA WEEVIL QUARANTINES 
REVOKED 

The alfalfa weevil quarantines of the States of 
Arizona, California, Idaho, Montana, Nevada, Ore- 
gon, and Washington were revoked effective October 
1, the eleven member States of the Western Plant 
Quarantine Board in convention at Salt Lake City 
on June 23-25, 1941, having unanimously recom- 
mended the revocation of all quarantines of the 
Western States directed against the alfalfa weevil. 
The State of Arizona also revoked its intrastate 
quarantine relating to the legume weevil. 


The Tennessee quarantines and regulations per- 
taining to insect and plant disease control were 
revised in June, 1941, having as their principal 
change the modification of the areas quarantined 
against on account of the sweetpotato weevil and the 
phony peach disease, and extension of the areas 
designated as infested with the European corn borer 
and the alfalfa weevil. 


Nursery regulations of the State of Georgia as 
revised July 9, 1941, continue to require of out-of- 
State nurserymen the use of Georgia nursery certifi- 
cates, but provide that reciprocal agreements may 
be made with the States as to the use of the certifi- 
cates, the payment of fees, and any other provisions 
as agreed upon. 


Out-of-State nurserymen desiring to do business 
in Mississippi are no longer required to secure Mis- 
sissippi permits nor file duplicate invoices, the State 
Plant Board on July 28, 1941, having amended Rule 
35 to lift these former requirements. 
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Representatives of Federal and State agencies 
cooperating in grasshopper and Mormon cricket 
control will meet at the Shirley Hotel in Denver, 
January 19-20, to discuss a suggested plan of oper- 
ation for the control of these pests in 1942. Invita- 
tions have been extended to Directors of Extension 
and to Directors or Commissioners of Agriculture 
and State leaders to attend this conference. Repre- 
sentatives of 12 States are urgently requested to 
attend and others are invited. 


ALFALFA WEEVIL QUARANTINES 


The National Plant Board, at its annual meeting 
at St Louis, October 27-28, 1941, passed a resolution 
recommending that all remaining alfalfa weevil 
quarantines in the United States be revoked, effect- 
ive March 1, 1942, the Western Plant Board and the 
Central Plant Board having previously voted to re- 
voke such quarantines in their respective regions. 

Thus far the States of Arizona, California, Colo- 
rado, Georgia, Idaho, Montana, Nevada, Oregon, 
and Washington have given notice of the revocation 
of their alfalfa weevil quarantines, while Michigan 
and Kentucky have revised their quarantines to 
extend the infested areas to entire parts of 11 in- 
fested States. 


FrepERAL DePpARTMENT Discon- 
TINUES EurRoOPEAN Corn 
Borer CERTIFICATION 


The Department of Agriculture announced that 
on January 1 it discontinued certification of prod- 
ucts the movement of which is regulated by State 
quarantines on account of the European corn borer. 

Since the Federal quarantine on the European 
corn borer was revoked on July 15, 1932, the De- 
partment has been inspecting and certifying prod- 
ucts to meet requirements of various State quar- 
antines on this pest. 

The work of the Department has been carried on 
with funds provided through annual appropriations 
made to the Bureau of Entomology and Plant Quar- 
antine for this purpose. Funds provided for the cur- 
rent fiscal year are less than one-half of the amount 
available during preceding years and are inadequate 
to provide inspection necessary to give service 
throughout the fiscal year. Since July 1941, the in- 
spection and certification work have continued 
without reduction in efficiency, but available funds 
were exhausted December 31, 1941, when the work 
was discontinued. 

Officials of the States having quarantines requir- 
ing that restricted products from the area where the 
corn borer occurs be certified by employees of the 
Department have advised the Bureau of Entomol- 
ogy and Plant Quarantine that their quarantines 
will be modified to accept such products upon certi- 
fication by State officials. With these modificatilns 
in State quarantines there should be no interruption 
in normal movement of restricted articles or in- 
crease in pest risk. 

States requiring Federal Certification are Nevada, 
Texas, and Tennessee. Utah has an embargo against 
restricted materials. 

The European corn borer quarantines of Arizona, 
California, Colorado, and Oregon, as recently re- 
vised, designate 20 States as infested with the borer 
and make provision for the acceptance of the re- 
stricted products under certification of the State of 
origin. 
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The Georgia State Entomologist in December re- 
voked the peach mosaic quarantine against other 
States, stating that he believes the standard quaran- 
tines of the infected States protect Georgia from this 
virus disease. 


Under an amendment to Rule 70, adopted by the 
Arkansas State Plant Board December 22, 1941, 
seed Irish potatoes must be field inspected for virus 
diseases and certified by the State in which they 
were produced, in order to be transported or sold 
within the State of Arkansas. However, should the 
price differential between certified and uncertified 
potatoes become excessive at any time during the 
movement, the chairman of the Board may suspend 
this requirement, in whi. case potatoes which are 
inspected at the shippins point or in transit and 
found free of visible disease will be admitted under 
the tag of the inspecting State. 


Owing to the existence of the olive Parlatoria 
scale and Pierce's disease of grapes in California, the 
Director of Agriculture recently issued quarantine 
regulations pertaining to these pests, designating a 
long list of fruit and ornamental plants as hosts of 
the scale. The restrictions concerning Pierce’s dis- 
ease of grapes affect 11 entire counties and parts of 3 
others. 


Under nursery inspection regulations of Wyoming, 
which became effective January 1, 1942, no Wyo- 
ming nursery tag is required on nursery stock ship- 
ments coming into the State provided that the certif- 
icate of the State of origin is attached. Legislation 
enacted in 1941 continues to require the $15 fee and 
bond for doing business in Wyoming, with the added 
provision that in the case of certified nursery stock 
imported by Wyoming nurserymen no license or fee 
is required of the out-of-state nurserymen who ship 
the stock. 

Because of the general establishment throughout 
the state of the European Corn Borer, The State 
Conservation Commission of the State of Indiana 
has revoked all quarantines, inter-state and intra- 
state, affecting the insect. The revocation became 
effective on November 1, 1941. 


The Idaho quarantine pertaining to the locust 
borer was amended, effective September 1, 1941, to 
provide for the entry of black locust plants or their 
products when fumigated with methyl bromide 
according to specifications. 


The Oregon State Director of Agriculture re- 
pealed, on July 22, 1941, the quarantines of that 
State relating to the importation and intrastate 
movement of strawberry plants, established on ac- 
count of strawberry yellows. 


The Kansas Alfalfa Weevil Quarantine, No. 5, has 
been revoked, effective March 1, 1942. This action 
follows recommendations made by the Western 
Plant Board, the Central Plant Board and the Na- 
tional Plant Board. 

Similar action has been taken by all states pre- 
viously maintaining quarantines except Wisconsin, 
Michigan and Kentucky. 
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SIXTEENTH ANNUAL WESTERN 
COOPERATIVE SPRAY 
CONFERENCE 


The Sixteenth Annual Conference of the Western 
Cooperative Spray Project was held at Portland, 
Oregon, on January 20 and 21. This is an official 
conference, including entomologists, chemists, horti- 
culturists, and plant pathologists, engaged in work 
on orchard spraying problems in the West. 

Informal discussions were held on dormant sprays, 
fungicides, and sprays for the filbert worm, pear 
thrips, red spider, pear psylla, and codling moth, 
and the customary suggestions for the use of or- 
chard sprays in the West were revised, as was a 
program of research work. There was a particularly 
interesting discussion of the control of the pear 
thrips. 

The group adjourned at noon of the second day 
for a luncheon, which was also attended by repre- 
sentatives of insecticide manufacturers and dis- 
tributors, field men of growers’ organizations, and 
horticultural inspectors. Afterwards, a joint meeting 
was held which was presided over by E. T. Doyle, 
of the Tobacco By-Products and Chemical Corpora- 
tion. There was an attendance of 83 at this joint 
meeting, at which there was a very lively discussion 
of the influence of war on the probable availability 
of insecticides in 1942. 

E. J. Newcomer, of Yakima, Washington, was 
chairman of the conference and F. L. Overley, of 
Wenatchee, Washington, was the secretary. 

The following members of the Spray Project 
were in attendance: 


British Columbia Oregon 

Leroy Childs 

L. G. Gentner 

S. C. Jones 

O. T. McWhorter 

Don C. Mote 

C. E. Owens 
Idaho R. H. Robinson 

E. C. Blodgett B. G. Thompson 

W. E. Shull S. M. Zeller 


U.S. Department of 


James Marshall 


California 


G. F. McLeod 


Washington Agriculture 
E. P. Breakey C. C. Alexander 
D. J. Crowley C. C. Cassil 


James F. Cooper 
F. P. Dean 

S. M. Dohanian 
J. R. Kienholz 
E. J. Newcomer 
B. A. Porter 


Herman Fallscheer 
W. J. O'Neill 

E. L. Overholser 
F. L. Overley 

L. G. Smith 


R. L. Webster 


Vol. 35, No. 1 


CUMBERLAND-SHENANDOAH 
Fruit CONFERENCE 

The annual conference of entomologists, plant 
pathologists, and horticulturists interested in inves- 
tigations in the Cumberland-Shenandoah fruit area 
met at Winchester, Virginia, on November 21 and 
22. In the sectional meeting on insects and diseases, 
the discussions included the results of the season's 
work on codling-moth control, control of the pistol 
case-bearer, control of orchard mites, copper fungi- 
cides for cherries, and new and promising fungicides 
and insecticides. 

Preceding the sectional conferences, there was a 


\ general conference in which the horticulturists took 


part in the discussion of the ethylene dichloride 
treatment for peach tree-borer. Experimental results 
and observations concerning possible factors that 
may influence the toxicity of ethylene dichloride to 
peach trees were discussed. These included separa- 
tion of the emulsion at the time of treatment, method 
of applying the solution, soil moisture, soil type, and 
tree vigor. 

The section on insects and diseases chose H. N. 
Worthly and H. N. Thurston as chairman and 
secretary, respectively for 1942. R. D. Anthony and 
H. M. Steiner of Pennsylvania were selected by the 
conference as general chairman and secretary, re- 
spectively, for 1942.—12-9-41. 


Tue 1942 MEETING OF THE 
Paciric SLope Brancu 


The twenty-seventh annual meeting of the Pacific 
Slope Branch will be held in Salt Lake City, Utah, 
on June 17, 18 and 19, 1942. The meetings will be 
held at the same time as meetings of the American 
Association for the Advancement of Science. 

Headquarters for the entomologists will be the 
Newhouse Hotel where an Entomological Dinner 
will be held, probably on June 18. 

Plans for the program include the following: 

A session devoted to Food-Crop Entomology, with 
an invitation speaker; 
A Symposium on “Forest Insect Problems of the 

Northern Rocky Mountain Region”; 

A discussion of Forage and Cereal Insect Problems; 
A session for Miscellaneous papers. 

Attractive excursions in the city and the Salt 
Lake Region are planned. 

Dr. Geo. F. Knowlton is the Chairman of the 
Branch and Dr. Roy E. Campbell is Secretary. The 
committee on arrangements and entertainment in 
cludes C. J. Sorenson, Chairman, and V. M. Tanner, 


W. E. Peay and D. M. Rees. 


H. E. Miniurron Accepts Position at Purbvue 


Dr. Herbert E. Milliron has been appointed Asso- 
ciate Entomologist of the Purdue University Agri- 
cultural Experiment Station, to fill the vacancy 
caused by the death of George A. Ficht last sum- 
mer. 


Dr. Milliron received his undergraduate training 
at West Virginia University where he graduated 
with the B.S. Agr. degree. He took his Master's de- 
gree at Michigan State and received his Doctorate 
from the University of Minnesota in January, 1942. 














PROCEEDINGS OF THE SIXTEENTH ANNUAL 
MEETING 
Tue Corton States BRANCH, 
Tur AMERICAN ASSOCIATION OF Economic ENTOMOLOGISTS 


Raleigh Hotel, Waco, Texas, February 5, 6, 7, and 8, 1941 


The Sixteenth Annual Meeting of the 
Cotton States Branch of the American 
Association of Economic Entomologists 
was held in Waco, Texas, on February 5, 
6, 7, and 8, 1941. A total of 100 persons 
signed the attendance roll. 

The 1941 meetings were held in con- 
junction with the annual meetings of the 
Texas Entomological Society. The Officers 
of both groups presided over the meetings. 
The officers of the Cotton States Branch 
for the year 1940-41, were Z. P. Metcalf, 
President; F. A. Fenton, Vice-Chairman; 
and John T. Creighton, Secretary-Treas- 
urer. Roy Melvin served as President of 
the Texas Entomological Society, and 
L. F. Curl served as Secretary. 

Chairman Z. P. Metealf’s address en- 
titled, “Ecology and Economic Entomol- 
ogy,”’ was a thought provoking and highly 
Visionary paper. It was highly commended 
by all in attendance. President Roy Mel- 
vin's address entitled, “One Hundred 
Generations,” was also well received. 

Dr. J. R. Parker, 1941 president of the 
American Association of Economic En- 
tomologists, attended all sessions of the 
Sixteenth Annual meeting. Doctor Parker 
brought greetings from the parent or- 
ganization and made many pertinent re- 
marks. 

A delightful banquet was enjoyed by 
entomologists, their wives and_ friends, 
on Friday evening, February 8. The ban- 
quet was sponsored by The Texas Ento- 
mological Society and was held in the 
main ballroom of the Raleigh Hotel. Doc- 
tor O. E. Ullrich of Southwestern Univer- 
sity was the featured guest speaker for 
this occasion. 

A total of thirty-eight papers were 
presented. These included discussions of 
pests of cotton, wheat, citrus, corn, veget- 
ables, cattle, pecans, sugarcane, and the 
household. Papers or talks were also given 
on the possibility of insects causing allergy 
in man, the enforcement of foreign quar- 
antines, extension entomology, inherited 
characters of Rotenone in Devil's Shoe- 


string Tephrosia virginiana, and the mar- 
riage flight of Pogonomyrmex comanche. 
Business Sessions. The first session 
was called to order at 1:30 p.m. Thurs- 
day, February 6. Chairman Z. P. Met- 
calf was presiding. The following were 
present: 
Andre, Floyd 
Asquith, Dean 


Baerg, W. J. 
Bruce, W. G. 
Beary, M. W. 
Barnard, C. O. 
Becnel, I. J. 
Babcock, O. G. 
Baskin, W. H. 
Bilsing, 8S. W. 
Beckman, V. C. 


Kidd, J. B. 
Kruegar, R. E. 


Laake, E. W. 
Landrum, John M. 
Lyle, Clay 
Lattimore, R. B. 
Lee, Horace 

Lott, E. R. 

Little, W. A. 


Metcalf, Z. P. 


Murray, Leo T. 


Carpenter, R. B. Miller E. A 
Chambers, C. A. Maxwell . . 
Coleman, R. P. Moreland, mW. 
Clark, Ss. W. Malone M.S. 
aa *. A Medler, John 

Curl, L. F. aoe = 

( ‘amp! vell, T , J. Millender, H.C. 
Cushing, E. C. ~ Mensics, Geo. C. 
Creighton, John T. McAlister, L. C., Jr. 


McEacher, O. M. 
McGarr, R. L. 
McGregor, W. 5. 
McCann, J. R 


Dean, Herbert A. 


Ewing, K. P. 
Eddy, C. O. 

Eyer, J. R. 
Edwards, H. B. 
Earley, D. C. 
Eagleson, Craig W 


O'Neal, E. James 


Pierce, W. C. 
Parker, J. R. 
Parencia, C. R. 
Pope, J. B. 
Price, Manning 


Fenton, F. A. 
Fletcher, Robert K. 


Gorham, R. A. 
Gaines, R. C. 
Gaines, J. C. 


Glick, P. A. 


Riherd, P. T. 
Rowland, H. C., Jr. 
Richardson, J. C. 
Rutledge, I. B. 


Horton, John H. Randolph, Neal M. 


Horsefall, W. R. 
Harned, R. W. 
Howell, D. E. 
Harris, C. M. 


Stiles, C. F. 
Spicer, W. J. 
Sandberg, H. T. 


Isely, Dwight Traylor, W. LeRoy 
Thomas, F. L. 
Jones, Lawrence $ 
Jones, M. P. 
Jones, M. J. 
Jones, 5. E. 


Whelan, Don B. 
Whitcomb, W. 
Weber, George M. 
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Chairman Metcalf called for a report 
of the Secretary-Treasurer. The report 
was as follows: 

The number of members in the Cotton 
States Branch of the American Associa- 
tion of Economic Entomologists on Janu- 
ary 3, 1940, was 261. On January 3, 1941, 
there were 303. There has been a total 
increase in membership of 58. Eighteen 
members either moved from the Branch 
territory or were dropped by the parent 
organization, resulting in a net increase 
of 42. This membership increase is due in 
part to the continuation of the member- 
ship drive which was begun in 1939-40; a 
drive which has been aided by many 
members in the Branch territory. 

The number of members by states on 
January 3, 1941, was as follows: Texas 
96; Florida 53; Louisiana 41; Mississippi 
36; Alabama 16; South Carolina 16; North 
Carolina 14; Georgia 10; Oklahoma 7; 
Arkansas 7; and Tennessee 6. 

On December 20, 1940, the secretary 
sent to each member of the Cotton States 
Branch and to those members of the Texas 
Entomological Society who are not mem- 
bers of the association an announcement 
and invitation to participate in the joint 
annual meetings of these two organiza- 
tions in Waco, Texas. The title submis- 
sion deadline was placed at January 20, 
1941. 

The programs for the Sixteenth Annual 
Meeting of the Cotton States Branch and 
the annual meeting of the Texas Entomo- 
logical Society were mailed to each mem- 
ber on January 27. 

The proceedings of the Fifteenth Annual 
(Birmingham, Alabama) Meeting of the 
Cotton States Branch of American Asso- 
ciation of Economic Entomologists, were 
published in the October, 1940 (Vol. 38 
No. 5) issue of the JouRNAL oF Economic 
EntomoLocy. The excellent address on 
the History of the Cotton States, which 
was prepared and presented by 1940 
Chairman Oliver I. Snapp, has been with- 
held from publication and returned to the 
author, because the paper was not based 
upon field investigational data. The 
Branch plans to consider this matter at 
the annual 1941 meetings. 

Annual dues in the Cotton States 
Branch are $1.00. Dues are now payable. 
The registration fee for this convention 
is credited as annual dues for the year 
1940. 
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FINANCIAL STATEMENT 
Funps Recetvep 1939 


February 3, 1940. Amount on hand—in 


savings , $116.69 
February 3, 1940. Amount in checking ac- 
count, University of Florida . 90.26 


November 12, 1940. Received from Secre- 
tary Ernest N. Cory, of the American 
Association of Economic Entomologists 67.69 
November 12, 1940. Registration fees at 
Birmingham, Alabama. Contributions 


14 persons at $1.00 each 14.00 
February 3, 1940. Dues paid . 90.00 
January 23, 1941. Interest on deposit in 

savings 1.45 


Total amount received during year. . $380.09 


Miscellaneous items $129.36 
Amount on hand, Feb. 1, 1941 . 240.73 
Total £580.09 


Submitted by: 
Joun T. CreiGuton 
Secretary- Treasurer 
Gainesville, Florida 
February 3, 1941 


Chairman Metcalf appointed the following special 
committees: 
1. Nominations: Clay Lyle, Chairman, R. W. 
Harned, R. C. Gaines. 
2. Reso.utions: Alfred Fenton, Dwight Isely, 
W. G. Bruce, Chairman. 
3. Aupitina: J. C. Gaines, Chairman, J. R. Eyer. 
$. Time aNp Piace ror Next Meetine: C. O. 
Eddy, Chairman, R. L. McGarr, W. T. Baerg. 
Chairman Metcalf then appointed a permanent 
committee on Entomology Graduate Study.* The 
committee is as follows: John T. Creighton, Chair- 
man, Clay Lyle, C. O. Eddy, and F. L. Thomas. 


FiInaL Business SESSION 


Chairman Z. P. Metcalf called. for a re- 
port of special and permanent committees. 

The auditing committee reported that 
they had inspected the financial report of 
the Secretary-Treasurer and found it to be 
correct in every detail. It was then moved 
that it be accepted as presented. This re- 
port was presented by J. C. Gaines and 
J. R. Eyer. 

The regular report of the Resolutions 
Committee included the usual resolutions 
of appreciation and the following: 


In Memortram—R. R. Reppert 


Wuereas, God in his infinite wisdom has seen fit 
to take unto himself our beloved Vice-President, 
Mr. R. R. Reppert, and 


* Since the 1941 meetings, Chairman F. A. Fenton has added 
two additional members to this committee. They are, Oliver I. 
Snapp, and Z. P. Metcalf. 
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Wuereas, The Cotton States Branch of the 
American Association of Economic Entomologists 
and the Texas Entomological Society feel that they 
have lost a beloved friend and outstanding entomolo- 
gist, 

Tuererore, Be It Resolved that we request our 
Secretaries to extend the sympathy of our entire 
membership to his wife, Mrs. Nellie Reppert; 

Be It Further Resolved that copies of these reso- 
lutions be sent to Mrs. Reppert, and spread in the 
minutes of our Societies. 

W. G. Bruce 


Chairman—Resolutions Committee 


The Executive Committee recommended that the 
paper entitled, “The History of the Cotton States 
Branch,” which was presented as the Chairman’s 
address at the 1940 meetings be returned to the Edi- 
torial Committee of the JourNAL or Economic 
ENToMoLoGy with a specific request»that it be pub- 
lished in the JourNAL. 

The Permanent Committee on Graduate work 
recommended that Doctor Z. P. Metcalf be asked to 
make a survey of facilities in the institutions of the 
south with a view of encouraging study for the Doc- 
tor of Philosophy degree in certain selected schools. 

The report of the Committee on selecting the time 
and place for the next annual meeting was as fol- 
lows: It is recommended that the Cotton States 
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Branch of the American Association of Economic 
Entomologists meet with the Association of Southern 
Agricultural Workers in 1942 provided the latter 
organization decides to meet on the Mississippi 
River. If the Southern Agricultural Workers do not 
meet on the river, it is recommended that the Cotton 
States Branch meet at Baton Rouge, Louisiana.* 

After a brief discussion of publicity, Chairman 
Z. P. Metcalf appointed a publicity committee con- 
sisting of three men. The members of the committee 
are to serve one, two, and three years, respectively, 
with one new member to be appointed annually. 
The Committee for 1941-42 is as follows: Clay Lyle, 
Chairman, F. L. Thomas, and C. O. Eddy. 

The nominations committee recommended the fol- 
lowing officers for the year, 1941-42, and they were 
duly elected: 

F. A. Fenton, Stillwater, Oklahoma, Chairman 

Dwicut Isetey, Vice-Chairman 

The newly elected Chairman was escorted to the 
place of honor. The new Chairman, F. A. Fenton, 
made a few remarks and final adjournment was pro- 
claimed shortly thereafter. 

Joun T. CREIGHTON 
Secretary-Treasurer 


* The Association of Southern Agricultural Workers voted to 
meet in the city of Memphis, Tennessee in 1942. Therefore, the 
Cotton States Branch will also meet in this city. 


PROCEEDINGS OF THE THIRTEENTH ANNUAL MEETING 
EASTERN BRANCH, AMERICAN ASSOCIATION OF 
Economic ENTOMOLOGISTS 


Lord Baltimore Hotel, Baltimore, Maryland 


November 13 


The meeting was called to order by Chairman J. 
L. Horsfall, who presided until the new chairman 
W. S. Hough was elected. The program carried 
fifty-five titles and necessitated an evening session 
on November 13. At the end of the afternoon session 
on November 13, the General Chemical Company 
showed its full-color, sound, motion picture produc- 
tion entitled “Combat.” This portrays the role of 
science and research in the development of weapons 
and techniques for the protection of crops against 
pests. Approximately 200 members and guests were 
present and the sessions were well attended, not 
only in the corridors but in the lecture room itself. 
This interest continued until the end. 

During the first business session Dr. P. N. An- 
nand, Chief of the Bureau of Entomology and Plant 
Quarantine stressed the importance of research 
work and of the obligation to make the most of every 
dollar available. In addition he spoke of the neces- 
sity for closer cooperation, not only between state 
and federal entomological agencies, but between 
entomological agencies and non-entomological 
groups that are working in the same fields. He as- 
sured the members of the interest of his Bureau in 
coordinating existing systems. The new assistant 
chief in charge of research, Dr. F. C. Bishopp, spoke 
along the same lines. 

Dr. John R. Parker, President of the American 
Association of Economic Entomologists, brought 
grectings from the parent association and expressed 
his pleasure in attending the Eastern Branch ses- 
sions. He urged the attendance of eastern entomolo- 


and 14, 1941 


gists at the coming annual meeting at San Francisco, 
California. 

The Chairman, J. L. Horsfall, appointed the fol- 
lowing committees: 

Nominations: C. E. Palm, Chairman, J. A. Hys- 
lop, H. S. McConnell. 

Auditing: F. C. Nelson, Chairman, D. MacCreary 
M. P. Zappe. 

Resolutions: A. B. Bucnnoiz, Chairman, R, C 
Roark, H. G. WALKER. 

Upon proposal by the Secretary-Treasurer, the 
following were duly elected to affiliated membership 
in the Branch: 


Herman L. Krina, State College, Pa. 
Mrs. Appy H. Casances, Beltsville, Md. 
J. H. Faves, Beltsville, Md. 

Dwicat R. Smita, College Park, Md. 
Rurus H. Vincent, College Park, Md. 
Ciaupe R. Suira, Philadelphia, Pa. 

C. W. Murray, Philadelphia, Pa. 
Harvey I. Scupper, New York, N. ¥ 


Before presenting his financial report the Secre- 
tary-Treasurer commented upon the sustaining 
membership of the Branch by states and of the fact 
that it seemed to be stabilized in the neighborhood 
of 100. For the record, he stated that the third or 
1940 Annual Award of the Eastern Branch for nota- 
ble contribution to the science of economic ento- 
mology was made to P. M. Chapman, G. W. Peares 


and A. W. Avens of the New York State Agrecul- 
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tural Experiment Station, for their paper entitled 
“The Use of Petroleum Oils as Insecticides, Il; Some 
Factors Affecting the Amount of Oil Deposited on 
Apple Bark in Dormant Spraying,” which was pub- 
lished in the April, 1941, issue of the Journal. 

The reports which follow, by the Secretary-Treas- 
urer, the committees on auditing, resolutions and 
nominations and the recommendations of the Com- 
mittee on Membership and Dues were all adopted 
by the Branch. 


FINANCIAL STATEMENT 


Balance on hand, November 7, 1940 $2,205.72 
Rece ipts 
Additional dues for 1989 s 2.00 
Additional dues for 1941 150.00 
Dues for 1942 to November 7, 1942 109.00 
Advertising in Entoma (4th ed 2,600.00 
Interest in Savings Account 15.35 
Total Receipts 2,876.35 5,082.07 


Dishursements 


Lantern and operator, Atlantic City 


meeting, 1940 34.75 
Payment to Secretary -Treasurer for 1940 200.00 
Clerical Services 

Eastern Branch 28.50 

Entoma 212.62 
Postage, Eastern Branch $3.37 
Printing 

Programs, 1940 meeting 20.75 

In connection with Entoma (4th Ed 896.50 

1940 Proceedings 510.08 
Stationery, Eastern Branch 6.50 
Supplies, Entoma 9.55 
Travel, Entoma 5.40 
Expenses, Secretary-Treasurer 7.40 
Awards of 1940 and related expenses 182.25 

Total Disbursements 2,157.76 
Balance on hand, November 7, 1941 2,924.31 
Distributed as follows 
Savings Account No. 17424, Tren 
ton Trust Co 1,548.99 
Checking Account, Trenton Trust 
Co. 1,375.32 


82,924.51 


Audited and found O.K. Nov. 13, 1941 
F. C. NELSON Harry B. Weiss 
Donato MacCreary Secretary- Treasurer 
M. P. Zapre 


Report or THe Epiroriat or 
Finance Committee For 
Entoma 


November 1, 1940 to Octo- 
ber 31, 1941 


The editorial committee began work on the re- 
vision of Entoma in the fall of 1940. The unsettled 
conditions due to World War No. 2 made it some- 
what more difficult than previously to obtain sup- 
port from the advertisers. Several firms that had 
advertised in former editions did not take space in 
the fourth edition since they could not obtain ma- 
terial or equipment which was imported from Eu- 
rope. The financial support given to Entoma by the 
advertising has been very good and the committee 
wishes to take this opportunity of expressing its ap- 
preciation to them. 

All members of the editorial committee have as- 
sisted in the revision of the fourth edition of Entoma, 
The Chairman wishes, however, to commend Dr. 
Neely Turner, who has done such excellent work in 
revising the listings covering pages 21 to 140, Dr. 
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H. N. Worthley who completely revised the section 
on insecticides and fungicides covering pages 4 to 20 
and Robert J. Sim who made the drawings for the 
front page of all four editions of Entoma. 

New material added to Entoma consists of the fol- 
lowing: Beekeepers Magazines, Entomological So- 
cieties of the United States and Canada, and the 
Agricultural Esperiment Stations. The listings of 
Trade-Marked Insecticides, Fungicides and Ad- 
juncts have been greatly increased over the third 
edition. 

Payment has been obtained for all advertisements 
and listings in the fourth edition of Entoma except 
for one half-page advertisement in the amount of 
#28.00. This company has gone into bankruptcy and 
payment is not expected. 

The total receipts for advertisements and listings 
in the fourth edition of Entoma are $21.79 greater 
than for the third edition. The net profits for the 
year 1940-41 are approximately $132.00 less than for 
the year 1939. This is due to the increased cost of 
printing, postage and clerical help. 

The fourth edition was sent free of charge to the 
complete mailing list of the JourNaL or Economic 
ENTOMOLOGY except to those countries affected by 
the war, where delivery could not be made. One 
thousand eight hundred and eighty-two copies were 
sent to this list as compared to 1227 copies sent out 
in 1939 which included only members of the Amert- 
can Association of Economic Entomologists and 
members of the Eastern Branch. In addition, 241 
copies were sent free to advertisers and paid listings. 
Free copies have also been sent to libraries or similar 
institutions asking for them. In addition 200 copies 
of the fourth edition were sold up to November 1, 
1941. 

The financial statement of the committee is ap- 
pended hereto 

The committee wishes to take this opportunity of 
thanking everyone who assisted in revising the infor- 
mation for the fourth edition of Entoma. 

NeELY TURNER 

J.L. Horse ann 

R.C. Roark 

II. B. WeEIss 

H. N. Worruiey 

Crype C. Hasniiron, Chairman 


FINANCIAL STATEMENT OF Entoma 
November 1, 1940 to Norember 1, 1941 
Balance, November 1, 1940 & 254.30 


Receipts 
Sales of Entoma (3rd edition s 
Sales of Entoma (4th edition 
Advertisements & Listings in the 4th 
Edition 

15—} page ads 

38 ) page ads ost.44 

26-—1 page ads 299.00 


4 ‘ ir] 
179.50 


225.00 


9 listings 9.00 
$6—listings (Pest Control Opera 
tors) moo 
Receipts in stamps 2.50 
Total receipts 2,720.19 2,974.49 
Disbureements 
Forwarded to Secretary-Treasurer 2, 600.00 
Stamps 248.25 
Telegraph and telephone 7.46 
Letter file and miscellaneous 54.50 
Bank commissions 1.20 
Total disbursements &2 911.41 
Balance on hand Nov. 1, 1941 63.08 
Bills collectable, Nov. 1, 1941 33.75 
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Report or AupItTING COMMITTEE 


The financial reports have been examined and we 
have found them substantially correct. 

For the convenience of future auditors and to 
bring the Association accounts more nearly in line 
with accepted accounting procedure, your commit- 
tee has drawn up a few recommendations which we 
feei should be put into practice as soon as it is feas- 
ible to do so. In the past, the Finance Committee, 
in an attempt to expedite the handling of certain 
matters, has allowed considerable leeway in the 
handling of special accounts. This is not in line with 
best accounting procedure and requires an undue 
amount of time for the auditing committee to go 
through more than one set of accounts. We therefore 
recommend the following: 

1. All association bills both for accounts receiv- 
able and outstanding indebtedness, and all monies 
received should be cleared directly through the 
Treasurer of the AssocraTIoN. 

2. A complete ledger account must be kept show- 
ing all income, including source, date and amount. 
This also applies to payments of bills and should in- 
clude receipted bills, cancelled checks and bank 
statements. 

3. Only one financial report should be submitted 
to the Association through the duly elected treas- 
urer 

These changes would simplify the auditing job 
and be more nearly in line with standard accepted 
accounting procedure. 

Donxatp MacCreary 
M. P. Zapre 


FRANKLIN C. NELSON, Chairman 


Report or COMMITTEE ON 
RESOLUTIONS 


Whereas, the Baltimore Association of Commerce 
has very kindly provided a clerk at desk for aid in 
registration for the duration of our meeting, be it 
resolved that the Eastern Branch of the American 
Association of Economic Entomologists extend its 
thanks to that association for its valuable aid, and 
that a copy of this resolution be sent to the Balti- 
more Association of Commerce 

Whereas, the Lord Baltimore Hotel has greatly 
contributed to the success of this meeting by furnish- 
ing quarters and other facilities, be it 

RESOLVED, that the thanks of the Eastern 
Branch of the American Association of Economie 
Entomologists be extended to the management of 
this hotel, and that a copy of the resolution be sent 
to the manager 

R. C. Roark 
Harry H. WaLkKer 
A. B. Bucunouz, Chairman 


Whereas, recent gipsy moth control work shows 
that there is a general infestation in a considerable 
part of the barrier zone, 

And whereas, the continuous spread of the gipsy 
moth has extended immediately west of the barrier 
zone in New York State, 

And whereas, the present condition presents a 
serious threat of further spread of the gipsy moth, 

And whereas, the barrier zone program has pre- 
vented the westward spread of the gipsy moth for 
some two decades and its effective maintenance, if 
promptly and properly supported can and should be 
continued, 
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Therefore, BE IT RESOLVED, that the Eastern 
Branch of the American Association of Economic 
Entomologists meeting at Baltimore, Md., Novem- 
ber 13-14, 1941, wishes to express its concern about 
this condition and urge support to the end that ade- 
quate funds be made available for effective continua- 
tion of the work, and that this resolution be for- 
warded to the United States Secretary of Agricul- 
ture and to the Chief of the Bureau of Entomology 
and Plant Quarantine for their prompt and careful 
consideration. 

Harry G. WALKER 
A. B. Bucnnowiz, Chairman 


Report or COMMITTEE ON Mem- 
BERSHIP AND DuES 


To the Membership of the Eastern Branch of the 
American Association of Economic Entomologists: 


In accordance with your direction, as given at the 
regular meeting of the Branch on November 14, 
1940, the following recommendations as approved 
by you have been presented to the Executive Com- 
mittee of the American Association of Economic 
Entomologists. 

Under date of July 28, 1941, Secretary Ernest N. 
Cory informed your committee that he had received 
from the Executive Committee of the American 
Association of Economie Entomologists affirmative 
action on the proposal of the Eastern Branch for 
changes in by-laws in regard to annual dues and 
membership classification. 


Recommendations 


1. That the sentence in Article 4 of the Articles 
of Agreement reading as follows, ‘Affiliated mem- 
bers shall have the same privileges and be subject 
to the same dues as members but shall not hold 
office” be changed to read as follows, “Affiliated 
members shall have the same privileges but shall not 
vote nor hold office.” 

2. That in Article 8 the sentence reading, “The 
annual dues of all members shall be $2.00 payable 
in advance and shall not include subscription to the 
JourNAL or Economic Enromovocy” be changed 
to read, “The annual dues of all members shall be 
#2.00, except affiliated members whose dues shall 
be $1.00, payable in advance and shall not include 
subscription to the JournaL or Economic Ento- 
MOLOGY Sag 

B. A. Porter 

L. M. Peatrs 

T. J. Heavier, Chairman 
August 4, 1941. 


Report or COMMITTEE 
ON NOMINATIONS 


Your committee on nominations begs to recom- 
mend for the consideration of the membership the 
following nominations for Chairman and Vice- 
Chairman for 1942: 

For Chairman: 
W.S. Hoven 

For Vice-Chairman: 
M. P. Jones 


H.S. McConneci 
J. A. Hysvop 
Cuarves FE. Paum, Chairman 
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Oruer Bustness TRANSACTED 
BY THE BRANCH 


The place of the 1942 meeting was left to the 
executive committee. The Secretary was authorized 
to circularize members relative to a 1942 summer 
meeting. 

The executive committee was authorized to com- 
municate with the National Plant Board and the 
Eastern Plant Board in an effort to arrange a com- 
mon meeting place and time for all three associa- 
tions in 1942, if possible. 

The following members and guests registered dur- 





ing the sessions: 


Adams, J. F. 

Allen, W. W. 
Alsterlund, J. F. 
Amos, J. M. 
Anderson, Lauren D. 
Annand, P. N. 

App, Frank 

Arnold R. B. 


Badertscher, A. Edison 
Bailey, Harold L. 
Baker, Walter C. 
Bankert, R. E. 
Bare, C. O. 
Baumbhofer, L. G. 
Becker, George G. 
Beckwith, C. S. 
Beinhart, E. G. 
Billings, S. C. 
Blanton, F. 5. 
Blauvelt, W. E. 
Bobb, M. L. 
Bromley, Stanley W. 
Brooks, J. W. 
Buchanan, W. D. 
Burgess, A. F. 
Burgess, E. D. 


Caffrey, Donald J. 
Carman, Glenn E. 
Carruth, L. A. 
Chapman, P. J. 
Clancey, D. W. 
Clark, C. A. 
Cochran, James H. 
Collins, C. W. 
Collins, T. W. 
Cory, Ernest, N. 
Craig, F. Waldo 
Crossman, 5. 5S. 


Cudmore, Ralph E. 


Darley, Merrill M. 
Davis, H. E. 


Deal, John 
Dean, R. W. 
Dicke, F. F. 
Dietz, Harry F. 
Dills, L. E. 
Ditman, L. P. 
Dorman, Russell! 
Drigers, B. F. 
Dye, H. W. 


Eaton, N. A., Jr 
Evans, J. A. 
Ewart, Wm. H. 


Falls, John H. 
Fay, R. W. 

Felt, E. P. 
Ferguson, Wm. C. 
French, G. T. 
Freund, F. R. 
Friend, Roger B. 


Garman, Philip 
Gemmell, Louis G. 
Ginsburg, J. M. 
Glasgow, Hugh 
Goddin, A. H 
Goodhue, Lyle D. 
Graham, C. 
Grahn, W. H. 
Grannett, Philip 
Guy, H. G. 


Guyton, Thomas L. 


Hadley, C. H. 
Haenseler, G. J. 
Haller, H. L. 
Hamilton, C. C. 
Hammer, O. H. 
Hande, W. J. 
Hansens, Elton J. 
Harman, S. W. 
Hartzell, Albert 
Hartzell, F. Z. 


Hayner, Harry L. 
Headlee, T. J. 
Heal, Ralph E. 
Hetrick, L. A 
Hodgkiss, H. E. 
Horsfall, J. L. 
Hough, W. Ss. 
Huffaker, Carl B. 


James, W. S. 
Jefferson, R. N. 
Jones, Howard A. 


Jones, M. P 


King, J. L. 
Kowal, R. Joseph 


Langford, G. S. 
Lathrop, F. H. 
Latta, Randall 
Lincoln, Chas. 
Long, John C. 


MacCreary, Donald 
Matthysse, John George 
Maughan, Frank B. 
McConnell, H. 8. 
MecGovran, E. R. 
MelIndoo, Norman E. 
McIntyre, Henry L. 
Menusan, H., Jr. 
Merrill, James D. 
Montgomery, John K. 
Moore, Warren 
Morrill, Austin W., Jr. 
Murray, C. W. 

Myers, Gertrude 


Nash, Kenneth B. 
Nesbitt, H. H. J. 
Norton, Robert J. 


Osorio, Jose M. 


Palm, Chas. E. 
Parker, Lawrence B. 
Peairs, L. M. 
Pearce, George W. 
Pepper, Bailey B 
Pepper, J. O 
Pierpont, Roger L 
Poos, F. W. 
Porter, B. A. 
Potts, 5. F. 

Pratt, B. G. 


Rawlins, W. A. 
Reed, L. B. 

Reed, W. Doyle 
Richards, A. G. 
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Richardson, Henry H. 
Richmond, E. A. 
Roark, R. C. 

Rohwer, S. A. 

Roth, Roger W. 


St. George, R. A 
Sankowsky, N. A. 
Sasscer, E. R. 
Schoene, W. J. 
Schrivener, J. W. 
Schwardt, H. H. 
Scudder, Harvey I. 
Shands, W. A. 
Siegler, E. H. 
Simpson, G. W. 
Singleton, J. M 
Smith, Claude R. 
Smith, Edward H. 
Smith, Floyd F. 
Sollers, Helen 
Soraci, F. A. 
Stearns, L. A. 
Steiner, H. M. 
Sterk, E. F 
Sullivan, W. M., Jr 
Sutton, Robert 


Tenhet, Joseph 
Thomas, C. A. 
Tischler, Nathaniel 
Turner, Neely T. 


Underhill, G. W. 


Van Dine, D. L. 
Vinzant, M. G. 
Vogt, George B. 


Walker, G. L 
Walker, Harry G. 
Watkins, T. C. 
Wean, Robert E 
Webb, George M. 
Webber, Ray T. 
Weed, Alfred 
Weiss, H. B. 
Wene, George 
White, Ralph T. 
White, Richard O. 
White, W. H. 
Whittington, F. B 
Willey, C. R. 
Woke, Paul A. 
Wolfenbarger, D. 0. 
Wood, W. B. 
Worthley, H.N 
Wylie, W. D. 


Zappe, M. P 





PROCEEDINGS OF THE ANNUAL MEETING FOR 1941 
AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


Hotel St. Francis, San Francisco, Calif., December 29, 1941 to 


January 


The 1941 annual meeting was held at 
the Hotel St. Francis in San Francisco, 
December 29 to January 1, inclusive. The 
registration totaled 282, with 197 mem- 
bers of the Association present. 

The committee of which G. F. MacLeod 
was general chairman’ prepared the 
groundwork for a very excellent series of 
meetings and entertainment features. 

The Section of Teaching held a joint 
meeting with the Entomological Society of 
America on the opening day with a sym- 
posium on “The Relation of Taxonomy to 
Economic Entomology.” S. B. Freeborn, 
Chairman of the Section, presided. The 
symposium was divided into two sections: 
“What Service Courses Should be Offered 
in Entomology for Non-Professional Stu- 
dents” and “Ideal Undergraduate Train- 
ing for Professional Entomologists.” 

The Section of Apiculture also met that 
morning under the leadership of J. E. 
Kckert. 

At noon on the opening day the two 
societies met to hear the Presidential Ad- 
dress of J. R. Parker on “Annual Insect 
Damage Appraisal.”’ This was followed by 
a symposium, also a joint session, on ““The 
Relation of Taxonomy to Economic Ento- 
mology.” 

That evening the Public Address of the 
Entomological Society of America was 
held at Golden Gate State Park. Dr. G. F. 
Ferris gave a talk on “Insect Morphology 
and Evolution.” The address was followed 
by a smoker tendered by the California 
Academy of Sciences to visiting entomolo- 
gists in African Hall. 

On Tuesday and Wednesday general 
sessions were held for presentation of 
papers. On Tuesday night the Section of 
Extension under the leadership of G. F. 
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MacLeod met. The Section of Plant 
Quarantine and Inspection held two ses- 
sions on Wednesday with D. B. Mackie 
in the chair. 

On New Year’s Eve there was a pro- 
gram of eight moving picture films, some 
of which were prepared and presented by 
members and others by commercial con- 
cerns. 

New Year’s Day was devoted to a tour 
of the University of California with 
luncheon at International House. The 
annual dinner was held on Thursday night 
at the Sir Francis Drake Hotel with ap- 
proximately two hundred and fifty ento- 
mologists and friends present, all of whom 
enjoyed the excellent dinner and enter- 
tainment. 

The Ladies’ Committee under the 
leadership of Mrs. E. G. Linsley provided 
entertainment for the ladies present, with 
a tea on Monday afternoon in the hotel, 
and luncheons at the Cliff House and in 
Chinatown. 

The exhibits were situated on the same 
floor as the meeting roonis in the hotel and 
were interesting and extensive. 

The arrangements for the meetings, the 
convenience of the guests, and their enter- 
tainment were carefully thought out and 
carried through by the Local Committee, 
consisting of G. F. MacLeod, General 
Chairman; A. J. Flebut, Finances; S. B. 
Freeborn, W. B. Herms, E. O. Essig, Co- 
ordination; A. E. Michelbacher, Exhibits; 
J. E. Eckert and E. G. Linsley, Reception 
and Entertainment; E. T. Doyle and 
Frank Brown, Banquet; L. R. Gardner 
and H. M. Armitage, Registration and 
Information; E. Littooy, Hotel Accommo- 
dations; and R. N. Wilson and Henry 
Schacht, Publicity. 


Business Meretina, DecemBer 31, 1:30 P.M. 


The Report of the Secretary was read and ac- 
cepted, and was followed by the report of the Audi- 
tor. This was explained in part by the Secretary, who 
moved the acceptance of this report. This motion 
was seconded and carried. 

The report of the Executive Committee was read 
and this report adopted in its entirety. (The Exceu- 


tive Committee held its open meeting for the pres- 
entation of reports on the night of December 30, and 
the closed meeting followed immediately thereafter.) 


RECOMMENDATIONS OF THE 
Executive CoMMITTEE 


1. That a complete list of common names be pub- 


oO7 
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lished in the JouRNAL and separates be made availa- 
ble for purchase. (This list will supplant the list 
published in 1937 and the two published supple- 
ments and will include the results af the latest canvass 
of the membership). 

2. Approval of the recommendation of the Publi- 
cations Committee regarding the lifting of the limit 
on the number of pages which may be published 
without charge to authors as an experiment to ascer- 
tain whether raising the limitation would be ad- 
vantageous to the members and to the JouRNAL. 

3. That the travel of the Editor to future annual 
meetings be paid by the Association. 

4. That the Publications Committee shall consist 
of ten or more members, who shall be elected for a 
term of two years each, so arranged that half of the 
members are elected annually, and that all future 
Nominating Committees consult with the Editor on 
the personnel of the Publications Committee, and 
that members may be reelected to this Committee, 
the total length of terms not to exceed six years. 
(This constitutes an exception to the general recom- 
mendation of policy that no man should serve on two 
committees except as an ex officio member, and that 
no one should be nominated to succeed himself on a 
committee with the thought that no one individual is 
indispensable to the Association.) (For other matters 
of general interest in regard to the JouRNAL, consult 
the report of the Publications Committee.) 

5. The report of the Codling Moth Committee 
was then recommended to the membership for their 
special consideration in view of its excellent sugges- 
tions with regard to research. 

6. The incoming President was authorized to ap- 
point a standing committee of workers in grasshop- 
per control, such committee to have functions simi- 
lar to that of the Codling Moth Committee. 

7. Acceptance of the report of the Committee on 
Official Entomology with the suggestion that the 
committee proceed to canvass the field of authors 
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with a view of encouraging the publication of the 
type of book recommended. The committee was con- 
tinued. 

8. Recommended the expenditure of $1,875.00 for 
Defense Bonds. 

9. Authorized the payment of subsistence and in- 
cidentals of our Representatives to the National Re- 
search Council in view of the fact that the Council 
pays the travel. 

10. That the Program Committee be authorized 
to adjust sectional and main programs to best ad- 
vantage. (This is in line with the recommendation of 
the committee appointed by the Section of Plant 
Quarantine and Inspection.) 

11. Recommended that a committee be appointed 
to consider the recommendation in the report of the 
committee appointed at Philadelphia by the Section 
of Plant Quarantine and Inspection, particularly 
with respect to the name of the Section, type of pro- 
grams, and relation of sections to the main Asso- 
ciation, and to report at the New York meeting in 
1942. 

12. The appointment of a committee to study all 
phases of the publication of Entoma, and to bring in 
a report at the next meeting of the Eastern Branch 
and subsequently to report at the 1942 annual meet- 
ing. 

13. Approved the present advertising policy of the 
Association without change. 

14. Continued the Committee on Inter-American 
Congress, with the addition of C. O. Eddy, the com- 
mittee to be continued indefinitely with its present 
membership, and directed to report at such time as 
the project for an Inter-American Congress seems 
possible of consumation. 

15. Approved the schedule of meetings as previ- 
ously published unless unforeseen circumstances ne- 
cessitate any change, in which case the Executive 
Committee is authorized to make such changes as 
may be necessary. 


REPORT OF THE SECRETARY-TREASURER 


During the present year the membership has de- 
creased from 1,536 to 1,486 members. There have 
been 8 deaths, 14 resignations, mostly due to change 
of occupation or entry into armed forces, 19 dropped 
for non-payment, and mail was returned from 19. 
There have been 11 reinstatements, and there are 
102 applications awaiting action by the Membership 
Committee. 

Among those dying this year were two life mem- 
bers, Dr. C. P. Gillette and Professor C. W. Wood- 
worth who, moreover, was listed as a charter 
member. Dr. Lee A. Strong, Chief of the Bureau of 
Entomology and Plant Quarantine, and Mr. James 
Troop are other members who were well known to all 
the membership. The complete list with dates of 
death will be presented in the Membership Commit- 
tee’s report. 

The subscription list has lost 158 foreign subscrib- 
ers during the past two years, for the most part due 
to war conditions. The publisher of the JourNat was 
instructed early in the year to withhold from the 
mails all subscriptions which obviously could not be 
delivered. A large part of the foreign subscriptions 
for December will likewise be held. The American 
Library Association is purchasing 40 complete vol- 
umes to be held for their account until the close of 
the war in order to insure that libraries may com- 
plete their sets. 


The new Index to the Literature of Economic 
Entomology, Vol. VI, is in course of preparation. 
The cost will considerably exceed that of Vol. V, but 
most of this cost is due to the extra size of Vol. VI 
which will be approximately 1,000 pages. The vol- 
ume should be ready for distribution some time in 
the spring. 

The contract for a continuation of the JourNAL on 
the same general basis has been signed for the new 
year, but due to extra cost of paper we have been 
paying that additional amount for each issue. This 
varies slightly each month, but has not been burden- 
some yet and seems to be the only equitable way to 
adjust the rising costs so that the printer can con- 
tinue to make a profit. It has been necessary also to 
insert a 60-day cancellation clause, which it is an- 
ticipated will be involked only when costs go so high 
that the printer can no longer make a profit. Pre- 
sumably, a new contract would then be worked out 
with the present printers or if desirable and neces- 
sary with a new printer. 

Advertising has increased slightly this year over 
last year. Most of this comes unsolicited and there- 
fore truly reflects the confidence of those firms that 
do advertise in the value of the JourNAL as a mer- 
chandising medium. Various proposals to increase 
the amount of advertising have been given careful 
consideration but it has seemed best to continue as 
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at present without attempting to “high pressure” 
any firms into advertising in the JouRNAL. 

The Permanent Fund amounts to $24,160.95. Of 
this amount a portion of the non-active accounts 
should be invested in Defense Bonds. The income is 
tentatively dedicated to the publication of entomo- 
logical monographs. One such monograph is in course 
of preparation. 

It may become necessary to use some of the in- 
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come from the Permanent Fund in the payment of 
the added costs of Index VI. It is essential to keep 
the membership fees and JourNat costs at a mini- 
mum so that the membership will not drop off. With 
virtual loss of all foreign subscribers as a possibility, 
the time may be at hand when the wisdom of main- 
ee the Permanent Fund intact may manifest 
itself. 
Ernest N. Cory, Secretary-Treasurer 


College Park, Maryland 
: December 20, 1941 
Dr. E. N. Cory, Secretary : 
American Association of Economic Entomologists 
College Park, Maryland 
Dear Dr. Cory: 
I have examined the financial records of the American Association of Economic Entomologists for the fiscal period November 15, 
1940 through November 30, 1941 and, without making a detailed audit of the transactions, have tested the accounting records of the 
association and other supporting evidence, by methods and to the extent I deemed appropriate. 


In my opinion the accompanying statements of the pals and disbursements of the association and the permanent fund present 
fairly the results of its operations for the fiscal period and the cash positions of its funds at November 30, 1941. 


Respectfully submitted, 
Craries L. Benton, Jn. 
Certified Public Accountant 


AMERICAN ASSOCIATION OF Economic ENTOMOLOGISTS 
STATEMENT OF RECEIPTS AND DisBURSEMENTS** 


For THE PerRtop FROM NOVEMBER 15,1940 TO NOVEMBER 30, 1941 





7 , Assoct- INDICES Index Index 
Toran JOURNAL pete 1-V VI VI 
Receipts: 
Subscriptions $7,515.39 $7,515.39 
Advertising 452.86 452.86 
Reprints 1,749.09 1,749.09 
Back numbers 200.98 200.98 
Dues 3,111.00 #2 333.25 549.25 e728 
Sale of Indices : 141.10 $141.10 
Common names and miscellaneous 28.90 28.90 
Interest on bank deposits 25.64 25.64 
Total Receipts. . . 13, 224.96 9,918.32 2,387.79 141.10 549.25 228.50 
Disbursements: 
Auditing and accounting fees 50.00 25.00 25.00 
Surety bond for secretary 12.50 6.25 6.25 
Printing 8,278.71 8,204.21 74.50 
Engravings, drafting, ete. 731.79 731.79 
Editor’s salary 300.00 300 .00 
Assistant to the Editor 157.¢c0 157.00 
Expenses, Editor. 218.91 218.91 
Salary, Secretary and Business Manager 625.00 $12.50 312.50 
Stenographic services, Secretary 133.35 65.75 7.60 
Clerical work. . . 116.39 49.61 66.78 
Traveling Expenses: E. N. Cory 122.82 122.82 
J. R. Parker 311.30 $11.30 
P. D. Sanders 14.80 14.80 
Convention Expenses: Committee 21.92 21.92 
Programs 149.88 149.88 
Miscellaneous 14.00 14.00 
Branch Expenses: Cotton States 70.81 70.81 
Pacific Slope 101.74 101.74 
Postage, stationery & supplies 294.71 121.73 172.98 
Telephone and telegraph 18.36 7.94 10.42 
Express 8.70 2.92 1.99 3.79 
Service charges 15.69 7.84 7.85 
Checks lost in transit 12.00 6.00 6.00 
Refunds 16.25 8.75 7.50 
Equipment 37.00 37.00 
Insurance, books and equipment 29.38 29.38 
Miscellaneous 28.25 28.25 
11,891.26 10, 226.20 1,661.27 3.79 - _ 
Excess of Receipts; Excess of Disburse.* 1,333.70 307 . 88* 726.52 187.31 549.25 228.50 
Add Cash Balances, November 15, 1940 5,589.12 2,552.74 2,135.21 166.74° 1,067.91 _ 
Cash Balances, November 30, 1941 86 922.82 $2,244.86 $2,861.73 & 29.43* #228 .50 


$1,617.16 


The balance is represented by the following 
Prince Georges Bank & Trust Company, Hyattsville, Md. (checking account) 
First National Bank of Amherst, Mass. (savings account at 14°7) 


#5,193.88 
1,728.94 


Cash Balance, November 30, 1941 (as above) $6,922.82 
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AMERICAN ASSOCIATION OF Economic ENTOMOLOGISTS 
STATEMENT OF PERMANENT FUND 


For tHe Pertop FROM NOVEMBER 1/5, 1940 TO NOVEMBER 30, 1941 


Balance, November 15, 1940, as per previous report 
Income for the period: 
Interest received from securities. 
Interest received from savings deposits: 
Prince Georges Bank & Trust Company 
Franklin County Trust Company 


Interest credited to book value of U.S. Savings Bonds. . 


Total Income 


Balance, November 30, 1941 
The balance is invested as follows: 


Par VaLve SECURITIES 


*rovince of Ontario, 5's 


S. Treasury Bonds, 3}'s 

. Treasury Bonds, 2{'s 
° Savings Bonds, Series A 
. Savings Bonds, Series D 


% 2,000.00 I 
2,500.00 I 
3,000.00 I 
5,000.00 [ 
10,000.00 


LLS 


$22 500.00 


$23,511.42 
$267.50 


$58.18 
23.90 82.038 


300.00 
649.53 


$24,160.95 


Book VAL E 
&2 000.00 
2,484.00 
2,984.00 
$+. 800.00 
7,900.00 


$19,668.00 


Bank Deposits (Savincs Accounts) 


Prince Georges Bank & Trust Company, Hyattsville, Md. (2%) 
Franklin County Trust Company, Greenfield, Mass. (2%) 


Balance of investments (as above) 


x 
~) 
| &S& 


$24,160.95 


Reports or COMMITTEES 


REPORT OF THE NOMINATING 
COMMITTEE 


The Committee has endeavored to continue the 
practice already well established within the Associa- 
tion of appointing new men to fill vacancies rather 
than having any to succeed themselves. There are 
two or three exceptions to this general practice in 
that the Committee has renominated Dr. E. N. 
Cory as Secretary and Dr. Herbert Osborn as Rep- 
resentative on the Board of Trustees for the Tropical 
Plant Research Foundation. 


For 

President—H. B. Weiss 

First Vice-President—S. B. Fracker 

Secretary—Ernest N. Cory 

Executive Committee—C. J. Drake 

Committee on Common Names—Ray Hutson and 
Joseph Wilcox 

Committee on Membership—E. P. Breakey 
Albert Hartzell, Chairman 

Committee on Journal Publications—Alvah Pe- 
terson 
Dwight Isely 
A. G. Ruggles, Chairman 

Joint Committee on Insect Collections—H. B. 
Hungerford 
Harold Morrison, Chairman 

Program Committee—W. H. White, New member 
and Chairman 

Committee on Codling Moth—L. G. Gentner 
Edwin Gould 
B. F. Driggers, Chairman 


Committee on Insecticide Terminology—C. H 
Richardson 
F. L. Campbell, Chairman 
Joint Committee for the Promotion of Official 
Entomology—F. A. Fenton 
F. N. Wallace, Chairman 
Committee on Popular Entomological Education 
John T. Creighton 
Committee on Cooperation with Pest Control Op- 
erators—O. W. Rosewall 
Avery S. Hoyt, Chairman 
Committee on Relation of Entomology to Conser- 
vation—H. H. Stage 
H. L. Seamons, Chairman 
Board of Trustees of Permanent Fund—J. S. 
Houser 
Trustees of Crop Protection Institute—W. C. 
0’ Kane 
Representatives on Council of Union of American 
Biological Societies—T. J. Headlee, C. L. Fluke 
Representative on Board of Trustees of Tropical 
Plant Research Foundation—Herbert Osborn 
Representative to National Research Council 
C. L. Metcalf 
Councillors for the American Association for the 
Advancement of Science—R. W. Leiby 
Editorial Board of the JourNaAt: 
Editor—L. M. Peairs 
Honorary Editor—E. P. Felt 
Associate Editor—H. B. Weiss 
Business Manager—Ernest N. Cory 
Avery 5. Hoyt 
Don C. Mote 
E. L. CHAmMpBers 
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REPORT OF THE com, Ebay Champaign, m. 
. — _C _ to Mackensen, Baton Rouge, La. 
MemBersuip CoMMITTEE Tyson H. Mailen, Bartlesville, Okla. 
During the past year there have been nine deaths James I. Mason, Yakima, Wash. 
of members of the Association: Willis Mathis, Fort Pierce, Fla. 
L. M. Edelman W. C. Maxwell, Robstown, Texas 
George A. Ficht (July) Kenneth Messenger, Denver, Colo. 
C. P. Gillette (January) Lawrence I. Miller, Holland, Va. 
T. H. Jones (February) John D. Mock, Wilmington, Ohio 


Harvey B. Morlan, Yakima, Wash. 
Lee A. Strong (June) Gertrude Myers, Rockville, Md. 
John N. Summers (October) Louis L. Neveu, Lafayette, La. J 
Myron H. Swenk (July) Ralph V. Newcomb, Yuba City, Calif. 
: : Maurice R. Newkirk, Columbus, Ohio 
ea Louis J. Ogden, Ames, Iowa 
One hundred and three applications for member- | Norman A. Olson, Berkeley, Calif. 
ship, correctly executed and accompanied by the re- John J. Ortega, Riverside, Calif. 
quired fee, have been approved by the Committeeon — Pean F. Palmer, San Diego, Calif. 
Membership, and are hereby recommended for ac- J). E. Parker, Columbus, Ohio 


J. A. Nelson (August) 


James Troop (October) 


tive membership in the Association: 


List or Members ELectep—1941 


Lloyd E. Adams, 5201 Oakland Ave., St. Louis, Mo. 
M. Lafayette Anderson, Gainesville, Fla. 
Albert C. Apt, Upper Darby, Pa. 

Peter J. Barbeau, Blaine, Wash. 

Ernest G. Beinhart, Philadelphia, Pa. 
Bernard G. Berger, Urbana, III. 

Ernst C. Bolte, Oakland, Calif. 

Jack W. Bongberg, Berkeley, Calif. 
Arthur H. Bronson, New York, N. Y. 
Ruth L. Busbey, Whittier, Calif. 

L. Freeland Byars, Blaine, Wash. 

David H. Byers, Whittier, Calif. 

Juliet H. Carrington, Chevy Chase, Md. 
E. H. Coe, Los Angeles, Calif. 

Philip S. Crane, Berkeley, Calif. 
Laurence K. Cutkomp, Ithaca, N. Y. 
Paul A. Dahm, Urbana, III. 

Victor E. Daniels, San Gabriel, Calif. 
John E. Davis, Corvallis, Ore. 

W. K. Delaplane, Jr., Urbana, Il. 

Carl D. Duncan, San Jose, Calif. 
Charles E. Elliott, Ancon, Canal Zone 
Eugene N. Fels, Berkeley, Calif. 

Roy H. Flaker, Rochester, N. H. 

W. Don Fronk, Ogden, Utah 

Albro T. Gaul, Brooklyn, N. Y. 

J. H. Girardeau, Atlanta, Ga. 

Antoine R. Gobeil, Quebec, Canada 

J. M. Goin, Oklahoma City, Okla. 
Ernest L. Gooden, Washington, D. C. 
Francis A. Gunther, Riverside, Calif. 
Ellsworth Hastings, Bozeman, Mont. 
Donald W. Hendrickson, Riverside, Calif. 
Arthur J. Hereford, New Bern, N. C. 
John W. Heuberger, New Haven, Conn. 
Eugene C. Holst, Laramie, Wyo. 
Richard V. Hood, Columbia, S. C. 
Harry A. Hunt, Sacramento, Calif. 

John M. Hutzel, Columbus, Ohio 

Cedric C. Jennings, Kingston, R. I. 
Dilworth D. Jensen, San Bernardino, Calif. 
Thomas W. Johnson, Ithaca, N. Y. 
Edwin W. King, Blacksburg, Va. 
Herman L. King, State College, Pa. 
Raymond B. Korsmeier, Santa Paula, Calif. 
John M. Landrum, Amarillo, Texas 

F. R. Lawson, Twin Falls, Idaho 

James H. Lloyd, Memphis, Tenn. 

Erwin S. Loeffler, Berkeley, Calif. 


John R. Patton, Columbus, Ohio 

J. H. Pepper, Bozeman, Mont. 

G. L. Phillips, Sunset, La. 

Fred R. Platt, Covina, Calif. 

Allison O. Plummer, Calexico, Calif. 
Harold L. Porter, Marengo, Ohio 

David T. Rayner, San Jose, Calif. 

Joseph F. Reinhardt, Bozeman, Mont. 
John S. Riss, Denver, Colo. 

Lenox E. Roark, Azusa, Calif. 

Andrew J. Rogers, Gainesville, Fla. 

Stefan M. Rohdie, New York, N. Y. 
Robert W. Rose, Sacramento, Calif. 
Richard B. Schwitzgebel, Hutchinson, Kan. 
Thomas J. Schmitt, Jr., Denver, Colo. 
Clarence V. Scott, Seattle, Wash. 

Edwin L. Seabrook, West Palm Beach, Fla. 
Ray Fred Smith, Berkeley, Calif. 

Nathan Stahler, Berkeley, Calif. 

Elvyn R. Stanton, Berkeley, Calif. 

George R. Swank, Gulfport, Miss. 

Ely M. Swisher, Columbus, Ohio 

Edward L. Thomas, St. Paul, Minn. 
Richard M. Thompson, Denver, Colo. 
Helen Louise Trembley, Washington, D. C. 
Getulio B. Viado, Laguna, Philippine Islands 
Robert T. Wallace, Ames, lowa 

A. B. Weathersby, Baton Rouge, La. 
William R. West, State College, Miss. 

J. Allen White, Temple City, Calif. 

Edward H. Wollerman, Columbus, Ohio 
George E. Woodhams, San Bernardino, Calif. 


ALBERT HARTZELL 
GrorGces MAHEUXx 

W. D. Reep 

Raps H. Suirn 

S. W. BiLsineG 

R. L. Wesster, Chairman 


Report OF THE RESOLUTIONS 
COMMITTEE 


1. BE IT RESOLVED:that the Association ex- 
press to the Canadian members sincere regrets that 
it is again impossible for them to attend the Annual 
Meeting of the Association, and the hope that very 
soon their attendance again will be possible. 

2. BE IT RESOLVED that this Association 
realizes the interrelationship which exists between 
the economic and systematic phases of Entomology, 
and that it encourage an increase in needed taxo- 
nomic work by employees of the Bureau of Entomol- 
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ogy and Plant Quarantine, the various states, and by 
other investigators; and 

That the need for this type of research be brought 
to the attention of the Chief of the Bureau of Ento- 
mology and Plant Quarantine, to the Head of the 
Office of Experiment Stations, and to the directors of 
the various institutions engaged in entomological re- 
search through the medium of an abstract of the pa- 
pers given at the joint Symposium on the Relation of 
Taxonomy to Economic Entomology. 

3. WHEREAS for several years large scale emer- 
gency insect control campaigns have been carried on 
by the Bureau of Entomology and Plant Quarantine 
cooperatively with the States, with a large measure 
of success, and 

WHEREAS during the present emergency it is 
especially important that food supplies of the Nation 
be properly safeguarded, and 

WHEREAS efficient control campaigns are de- 
pendent upon adequate research programs and the 
prosecution of large scale insect control campaigns, 
in cooperation with and with advice from the in- 
volved States, is a logical function of the Bureau of 
Entomology and Plant Quarantine, therefore 

BE IT RESOLVED that, if possible, such efforts 
be continued, with a research program sufficient to 
supply information essential to the proper prosecu- 
tion of these programs. 

4. WHEREAS the urgent need of more accurate 
information concerning the cost of insect depreda- 
tions to American agriculture and the benefits accru- 
ing through proper control practices has been called 
to the attention of the Association in the Annual 
Address of our President, and 

WHEREAS, the present emergency makes man- 
datory a full and immediate estimate of losses suf- 
fered by agricultural and other products vital in 
National Defense and of savings to be expected from 
protective measures, 

BE IT HEREBY RESOLVED, that a commit- 
tee be appointed to study this problem through con- 
sultation, letters and questionnaires to our members 
and to the representatives of qualified state, federal 
and commercial agencies or by other means deemed 
expedient for the purpose of accumulating the infor- 
mation necessary in formulating standard procedures 
for obtaining accurate and duplicatable estimates of 
this nature. 

5. WHEREAS the situation created by the war is 
causing a shortage in insecticide materials and mak- 
ing it increasingly difficult to obtain many of the 
materials ordinarily used in insect control, and 

WHEREAS substitutes mav have to be used in 
many cases, and 

WHEREAS it is essential that information rela- 
tive to the sources of insecticides and their substitutes 
be made available to entomologists as rapidly as pos- 
sible, therefore 

BE IT RESOLVED that the President appoint a 
committee to work with the manufacturers of insec- 
ticides and the Office of Priorities for determining 
what materials are available for insecticides and to 
give this information as rapidly as possible to those 
— for supplying information on insect con- 
tre 


yt. 
6. WHEREAS many states do not have insecti- 
cide and pest control laws or the laws they now have 
need revision because of the many new advances in 
insecticide materials and methods of controlling in- 
sects, and 

WHEREAS it is desirable that the insecticide and 
pest control laws of the various states be as uniform 
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as possible to facilitate the interstate movement of 
nsecticide materials, therefore 

BE IT RESOLVED that the President appoint a 
committee to look into the desirability of preparing a 
model insecticide and pest control law and if they 
think it advisable prepare such a law or laws with 
a statement of the general principles underlying 
such proposals and report to the next annual meeting 
of this association. 

7. WHEREAS, the present emergency necessi- 
tates the fullest conservation and maximum produc- 
tion of food materials, and 

WHEREAS short circulars and other published 
matter pertaining to insect control are of great aid to 
state organizations in promoting the defense pro- 
gram relating to agricultural products, 

BE IT RESOLVED, that the U.S. Department 
of Agriculture be requested to expedite the issuance 
of such publications and to make them available in 
sufficient quantity for the needs of state organiza- 
tions. 

8. RESOLVED that this Association express its 
thanks to Professor W. C. O’ Kane and his committee 
for the excellent summer program of the American 
Association of Economic Entomologists and the En- 
tomological Society of America held at Durham, 
New Hampshire, in connection with the summer 
meeting of the American Association for the Ad- 
vancement of Science. 

9. BE IT RESOLVED that the Association ex- 
press its appreciation to the Local Committee under 
the direction of G. F. MacLeod, the Program Com- 
mittee consisting of D. L. VanDine, L. S. McLaine, 
and DB. Mackie, the St. Francis Hotel, the Con- 
vention and Tourist Bureau of the City of San Fran- 
cisco, and the many other agencies who contributed 
toward the excellent arrangements which have made 
possible in a high degree the success of these meet- 
ings. 

C. P. CLAUSEN 

J. R. Ever 

C. C, Hamivron 

H. B. Mruus, Chairman 


SpectaL JoIntT RESOLUTION OF THE EN- 
TOMOLOGICAL SOCIETY OF AMERICA 
AND THE AMERICAN ASSOCIATION 
oF Economic ENTOMOLOGISTS 


WHEREAS, during this National Emergency the 
profession of Entomology is conscious of the need for 
leadership and organization of effort, and 

WHEREAS, the Bureau of Entomology and 
Plant Quarantine is in a unique position to furnish 
this leadership, and 

WHEREAS, time is a vital element in the devel- 
opment of the best use of entomological personnel 
and facilities, therefore 

BE IT RESOLVED, that the Chief of the Bu- 
reau of Entomology and Plant Quarantine be re- 
quested to call together at the earliest practicable 
moment a group of entomologists representative of 
the various entomological organizations, institutions 
and geographic areas of the United States for the 
purpose of ascertaining the best possible use of en- 
tomological personnel and facilities and for the de- 
velopment of a program for the most effective utili- 
zation of these resources, and that a copy of this 
resolution be sent to the Secretary of Agriculture and 
the Chief of the Bureau of Entomology and Plant 
Quarantine. 
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REPORT OF THE PUBLICATION 
CoMMITTEE JOURNAL OF 
Economic ENTOMOLOGY 


As the annual recommendations of the Publica- 
tions Committee are and should be influenced by the 
current experience of the Editor of the JourNat, his 
presence at each annual meeting is desired by the 
Committee for consultation. Since the Editor was 
not able to attend the 54th Annual Meeting of the 
Association in San Francisco, he was consulted in 
advance, but nevertheless the Committee felt handi- 
capped by his absence when this report was written. 
Since the Editor is needed at the annual meetings of 
the Publications Committee and since he has been 
most economical in the use of funds allocated for op- 
eration of the JouRNAL, utilizing only a small part of 
the $1,000 per year recommended by the Committee 
in 1940, the Committee now recommends: 

That the traveling expenses of the Editor to future 
annual meetings be paid by the Association. 

The chief function of the Publications Committee 
is to help the Editor form and carry out the policies 
of the JouRNAL oF Economic Entomovocy. As this 
Committee is the Editor's personal cabinet, the num- 
ber and term of service of its personnel should be 
governed by the Editor's needs, which may change 
from time to time. To satisfy the Editor now and in 
the future, the Committee recommends: 

That the By-Laws be amended by deletion from 
Article III, Section 2, of the following sentence: 
“The Publications Committee shall consist. of ten or 
more members who shall be elected for terms of two 
years each, so arranged that half of the members are 
elected annually.” It is further recommended that 
the remainder of Section 2 be slightly amended to 
read as follows: “The Editor, Associate Editor and 
Publications Committee shall be elected by the As- 
sociation upon nomination by the Nominating Com- 
mittee. The members of the Publications Committee 
shall have an advisory relation to the above consti- 
tuted Editorial Board.” 

The Committee believes that the deletion of the 
foregoing sentence, which does not describe either 
the present term of service of the members of the 
Committee or the numbers elected annually, would 
remove an unnecessary restriction on the future 
composition of the Committee. To enable the Editor 
to get a Committee best suited to his needs the Com- 
mittee recommends: 

That all future Nominating Committees consult 
with the Editor on the personnel of the Committee, 
the number of members and the term of service, 
which should be not less than two nor more than six 
years. 

For many years it has been the policy of the Jour- 
NAL to limit the number of pages per paper that a 
member of the Association may publish without 
charge to him. The present limit is six pages. A charge 
of $6.00 per page or fraction thereof is made for all 
pages in excess of six. In correspondence within the 
Committee, the desirability of this limit, or indeed of 
any limit, has been questioned. Accordingly, with 
the approval of the Editor, who supplied pertinent 
data, the Chairman polled the Committee and the 
Editorial Board with the following result: 

For elimination of a fixed limit, but with retention 
of suitable safeguards, eleven (including the Editor); 
for fixing a limit of more than six pages, two; for 
retention of the present limit, which might be 
waived at the discretion of the Editor, one; for no 
change, one. The majority, who favor the elimina- 
tion of a fixed limit, anticipate a further improve- 


ment in quality of JourNAL papers (1) by obtaining 
a few good, long papers for the JouRNAL that might 
otherwise be published elsewhere; (2) by insisting on 
conciseness in all acceptable JouRNAL manuscripts; 
(3) by rejection of the less desirable manuscripts, re- 
gardless of length, should the supply of manuscripts 
exceed the capacity of the JournaL; (4) by dis- 
couraging the writing of premature or trivial manu- 
scripts and encouraging the publication of well 
rounded, thorough contributions; (5) by making 
unnecessary the splitting of contributions that would 
appear to better advantage as single papers. Because 
the Committee is not certain that the desired results 
will follow elimination of the six page limit, a trial 
period seems desirable. The Committee therefore 
recommends: 

(1) That during 1942 and 1943 no limit shall be 
set on the number of pages per paper that a member 
of the Association may publish without charge in the 
JouRNAL OF Economic Entomowoey. (A two-year 
period is suggested because the effect of this change 
cannot be evaluated until after existing manuscripts 
are published.) 

(2) That special publicity be given in the JourNnau 
to the above change in policy, and that the Publica- 
tions Committee of 1943 be instructed to study the 
effect of the change on the length and quality of 
JOURNAL papers and recommend whatever addi- 
tional changes experience may dictate. 

In the 1936 report of the Executive Committee on 
policies of the JouRNAL it was stated: “With the ex- 
ception of the annual address of the President of the 
Association, those of section chairmen and invitation 
papers, each manuscript received for publication in 
the JourNAL shall be sent by the Editor to a member 
of the Advisory Committee. ..” It was probably 
the intention at that time to exempt the above men- 
tioned manuscripts from publication rules. In the 
1941 report of the Publications Committee the sus- 
pension of publication rules was placed entirely in 
the hands of the Committee by the following resolu- 
tion: “That only those papers, the publication of 
which is or has been specifically ordered by vote of 
the Publications Committee shall be exempt from 
the publication rules.” This background is pre- 
sented because certain members of the Association 
still believe that addresses of Branch and Section 
Chairmen and symposia papers must be auto- 
matically accepted for publication in the JourNAL. 
For information it is stated here that the Publica- 
tions Committee now passes on all manuscripts ex- 
cept the annual address of the President of the As- 
sociation. Acceptance of other addresses and 
symposia papers depends on their suitability for the 
JouRNAL and on space available for publication. 

Although the Editor has been able during 1941 to 
prevent a rise in publication costs, it is expected 
that costs will rise during the period of the war, and 
that metal for engravings will be limited. The Com- 
mittee therefore recommends that manuscripts writ- 
ten during 1942 be prepared with unusual care to 
avoid waste of space and that tables be used instead 
of graphs for presentation of data, where this can be 
done without detriment to the author's work. 

To serve as the Editorial Board during 1942, the 
Committee suggests to the Nominating Committee 
the following names: Editor, L. M. Peairs; Honorary 
Editor, E. P. Felt; Associate Editor, H. B. Weiss; 
Business Manager, E, N. Cory. 

E. J. Newcomer 

A. G. RuGGurs 

M. A. STEWART 

F. L. Campsenyr, Chairman 
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REPORT OF THE COMMITTEE ON 
Copuinc Mornu ror 1941 


By corresponding with all entomologists known to 
be interested in codling-moth investigations in the 
United States and Canada, it was learned that the 
annual pool of information on results of codling- 
moth studies should be continued. The pool of infor- 
mation has greatly aided the research workers in co- 
ordinating their efforts, and through the generous 
cooperation of the Bureau of Entomology and Plant 
Quarantine, this valuable service is being continued 
by the Bureau. 

The fact that the cost of codling-moth control for 
more than a decade has increased out of proportion 
to the value of the apple crop produced in the princi- 
ple orchard areas emphasizes the need for entomolo- 
gists, who are engaged in codling-moth research, to 
take stock of their investigations. Increasing require- 
ments for control impress the necessity of developing 
new approaches to the problem. The following sug- 
gestions are made with the idea that they may re- 
ceive attention in formulating plans for future work 
on the codling moth and its control. 

1. Abstract all published information on codling- 
moth studies and observations and make copies of 
the complete abstract available to all persons inter- 
ested in codling-moth research. This undertaking 
should have the full time of one entomologist in the 
Bureau of Entomology and Plant Quarantine at 
Washington, D. C., and the cooperation of all ento- 
mologists and others interested in fruit growing. 

2. Continuation of research on substitutes for lead 
arsenate is needed. The changing of domestic toler- 
ances for lead and arsenic has not altered the ineffi- 
ciency of lead arsenate in regions where codling- 
moth injury is severe. 

3. Studies on ways and means of fortifying lead 
arsenate as a larvicide should continue, but there is 
need to emphasize studies on insecticides to destroy 
other stages of the insect. 

4. Attention should be given to the evolution of 
strains in certain commercial orchard areas. Studies 
are also needed to answer the question: Can quick 
acting stomach poisons or contact insecticides like 
nicotine bentonite, phenothiazine, etc. lead to devel- 
opment of hardy or resistant strains? 

5. Fundamental studies are needed on physiology 
with special reference to the way insecticides destroy 
various stages of the insect or influence the popula- 
tion. In this connection the effect on larvae already 
inside the apple should not be overlooked. Is the re- 
productive capacity of the insect or its rate of devel- 
opment affected? Some of the many new materials 
being tested as insecticides (usually only as ovicides 
and larvicides) may have entirely unsuspected ef- 
fects in other ways that might be overlooked. 

6. In studies on the habits and behavior of the in- 
sect special emphasis should be placed on, (1) the re- 
lation of the time of moth emergence or moth fiights 
and the time when peaks of larval attacks actually 
occur, (2) the effects of specific insecticides and ad- 
juvants on the behavior of larvae, adults, and na- 
tural enemies. Such effects as repellency and at- 
tractiveness at adults or larvae might increase or 
decrease control in limited tests but have little or no 
effect in large areas. It is also possible that changes 
in behavior might make the insect more susceptible 
to other means of control when used in conjunction 
with a particular insecticide. 

7. The reasons for differences in the relative con- 
trol value of certain insecticides in different regions 


JoURNAL OF Economic ENTOMOLOGY 





Vol. 35, No. 1 


should be given more attention. It is generally as- 
sumed the differences are largely caused by climatic 
conditions, but just how are they responsible? Con- 
flicting reports from different workers may reduce 
confidence in research unless regional differences are 
known to exist and their importance is emphasized. 
It is up to the entomologists to show why one in- 
secticide may out-perform lead arsenate here but 
prove inferior elsewhere. 

8. Codling-moth research may be improved by 
the development of more reliable technique in order 
to make it possible to evaluate properly the many 
variables with which we must contend. Some work- 
ers are limited by time and funds and yet are under 
extreme pressure for results and cannot give much 
attention to technique or even use reliable technique 
if it requires more work. For this reason the publica- 
tion of results should give adequate information con- 
cerning methods so that others can at least estimate 
the reliability of the results. 

9. The possibilities of biological control should re- 
ceive adequate attention. 


W. A. Ross 

James MARSHALL 

B. F. Driacers 

L. F. STEINER 

G. M. List 

W.S. Houcu, Chairman 


REPORT OF THE COMMITTEE ON THE PRo- 
MOTION OF OFFICIAL ENTOMOLOGY 


The business of this committee is to keep a con- 
stant watch on the field of official entomology for the 
purpose of anticipating the needs and taking ad- 
vantage of the opportunities for official entomology 
as the trends appear. 

Of course, this committee has promoted in every 
way that it could the granting of needed Federal ap- 
propriations, as well as of state and local. 

Without any doubt whatever the greatest promo- 
tion of official entomology lies in educating the 
American people in the need for and the possibilities 
of insect control and extermination. Something 
more than newspaper or even magazine space is 
needed; something that will operate in educating the 
public year after year. 

Your committee believes that a good, well-written 
book, setting forth the menacing problems of insect 
control and extermination as they exist in the 
United States, followed by a dramatic review of in- 
sect problems in the United States which have been 
solved, will do more to educate the public than any- 
thing else that can be done. Such a book would be a 
follow-up of the “Insect Menace.” 

Last year your committee made a distinct recom- 
mendation in this matter as follows: “* Your commit- 
tee, therefore, wishes to recommend that the two 
entomological societies endorse an effort of this kind 
and place this responsibility in the hands of an ap- 
propriate committee.” So far as this year’s chairman 
has been able to discover, the recommendation was 
not endorsed nor was any action taken looking to- 
ward its fulfillment. The committee wishes to repeat 
its recommendation of last year and to urge upon the 
two societies that something constructive along this 
line be arranged for. 

F. N. WaLLace 
A. M. Boyce 
T. J. Heavier, Chairman 
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REPORT OF THE COMMITTEE ON 
INSECTICIDE TERMINOLOGY 


Due to circumstances beyond my control, it was 
impossible for me to prepare this report in time for 
distribution among and approval by the several 
members of the Committee. 

One of the most important items brought to our 
attention relates to the use or misuse of the word 
“poison” as applied to such insecticides as elemental 
sulfur; pyrethrum ground flowers and certain types 
of extractives; ground derris, cube, timbo roots and 
extractives thereof; phenothiazine; mineral and 
vegetable oils; soaps and other insecticides and/or 
fungicides which are regarded as relatively non-toxic 
to humans. This subject has been thoroughly dis- 
cussed by Dr. Marcovitch in the August, 1941 issue 
of the JourNAL, pages 583-4. “Poison” or “Insecti- 
cde in Economic Entomology. 

It is obvious that the term “poison” is generally 
used as a synonym for insecticide (or fungicide) prob- 
ably with emphasis on the effect of a given chemical 
on insects and their relatives (or fungi) rather than 
with regard to their effect on or danger to human 
health. Hence, there appears to be considerable con- 
fusion depending on this point of view. Obviously, if 
the pharmacological definition of a poison is adhered 
to, then the word poison should not be applied to the 
insecticides listed above. Admittedly, the public has 
become insecticide (poison) residue conscious as far 
as fruits and vegetables are concerned. On the other 
hand, there are glaring oversights in our entomologi- 
cal literature, in which the really poisonous nature 
(as far as human health is concerned) of the mate- 
rials used is insufficiently stressed. Of this the public 
is unaware and it is surprising and gratifying that 
more serious accidents with such insecticides have 
not occurred. 

I would personally recommend the following: (1) 
That instead of using the term “poison,”’ the word 
“insecticide”’ or the words “pest control chemicals” 
be employed; and (2) that reference be made to the 
possible toxic nature of recommended insecticides in 
publications prepared for or available to the general 
public such as books, circulars or bulletins. This sub- 
ject should be presented to the Executive Committee 
to obtain a vote from them for the guidance of the 
Committee on Insecticide Terminology next year in 
the following form: The Committee on Insecticide 
Terminology recommends that the word “poison” as 
applied to insecticides and/or fungicides in the Jour- 
NAL OF Economic ENntomMowocy be avoided in so far as 
possible when speaking of chemicals used in insect 
or disease control; in lieu thereof it is proposed that 
the term “insecticide” or ‘fungicide’ be used and 
that reference be made if and when necessary to the 
toxic nature of specific chemicals discussed in ento- 
mological publications. 

Your Committee which was working on abbrevia- 
tions, especially as applied to various systems of 
weights and measures used in expressing dilutions or 
dosages has found its work simplified through the 
appearance of a Department of Agriculture publica- 
tion, E-517, entitled “Conversion Tables and 
Equivalents for Use in Work Relating to Insect Con- 
trol,” by R. H. Nelson, Division of Truck Crop and 
Garden Insect Investigations. It is suggested by the 
writer that the abbreviations used in this publication 
be adopted by the JourNaL or Economic Ento- 
MOLOGY since they are based on Standard References 
which are cited. 

Harry F. Dierz, Chairman 
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REPORT OF THE REPRESENTATIVE ON THE 
COUNCIL OF THE UNION OF AMERICAN 
BIOLOGICAL SOCIETIES 


One of the chief objects of the Union of American 
Biological Societies is the support of Biological Ab- 
stracts. In the present report the status of the Ab- 
stracts is discussed, and consideration is also given 
to the findings of a committee on the teaching of bi- 
ology in high schools. 

In the report presented by the representative of 
our Association in 1940, the situation of Biological 
Abstracts, particularly with reference to the abnor- 
mal conditions accompanying the war, was discussed. 
It was pointed out that while the Zoological Record 
and the Review of Applied Entomology merit the 
primary support of entomologists, the Abstracts 
nevertheless render a service of broad general scope 
that may become of very great value in case the 
main abstracting functions have to be transferred to 
America. Moreover, Biological Abstracts is of su- 
preme importance to workers in certain fields of bio- 
logical research. 

Many American entomologists have already ex- 
perienced the difficulty of obtaining European scien- 
tific journals. To satisfy a need that will probably be- 
come more acute, Biological Abstracts has enlisted 
the cooperation of the library of the United States 
Department of Agriculture and that of the Marine 
Biological Laboratory at Woods Hole, and special 
arrangements have been made for abstracting the 
foreign periodicals in those libraries. A group of 
Swiss biologists is cooperating in regard to German- 
language publications available in Switzerland and 
not in the United States. ’ 

The principal problems confronting Biological Ab- 
stracts as a result of the war, however, are financial. 
Prior to the war, about 40 per cent of the income 
came from foreign subscribers. In spite of a reduced 
budget, there was a deficit in 1940. To be used in 
part to compensate for further losses in subscriptions 
resulting from the war and applying over a period of 
years, is a recently acquired Rockefeller grant of 
#15,000. In order to help the Abstracts during the 
difficult years ahead, and to assist biologists in coun- 
tries less fortunate than our own, certain organiza- 
tions are financing subscriptions for foreign libraries, 
some of them being held in this country until the end 
of the war. 

Aided by a grant from the Carnegie Foundation 
for the Advancement of Teaching, the Union under- 
took, about two years ago, to investigate the position 
of biology as now taught in secondary schools. About 
15,000 questionnaires were sent to teachers through- 
out the United States, and replies were received from 
3,186; 2,900 were from public schools, and all further 
data mentioned here refer only to such schools. It is 
felt that the information made available is rather 
trustworthy and representative, because the ques- 
tionnaires returned represent schools employing 
about one-third of the country’s high school biology 
teachers. Moreover, only 2.7 per cent of the replies 
came from non-accredited high schools. The average 
teaching experience of the teachers replying is 11.3 
years. 

One noteworthy conclusion made evident by this 
survey is that the geographical regions in which the 
smallest amounts of biology are offered are precisely 
the same regions in which the average teacher is least 
well prepared to teach biology. Thus, while New 
England is rich in academic traditions and still is a 
center of learning, the questionnaires show that the 
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biology teachers there appear to have less college 
training in biology than do those of any other section 
of the country; at the same time New England 
schools offer their students the smallest amount of 
biology. 

In the case of 49 per cent of the teachers, the high- 
est college degree held is that of a bachelor, while 38 
per cent have that of a master, and 1.2 per cent have 
the doctorate. About 69 per cent indicate that they 
have taken at least one graduate course in biology, 
and 92 per cent say that the training of a biology 
teacher should include more subject matter. The 
proportions of actual biology and professional educa- 
tion studied by teachers vary. For instance, the 
graduate training of biology teachers in the rural 
schools of Michigan is 10 per cent biology and 39.6 
per cent professional education, whereas the respec- 
tive values are 56.2 per cent and 25.2 per cent in the 
large cities of Michigan. Of the 2,900 teachers, 2,772 
are members of at least one professional organiza- 
tion; they average 1.8 memberships in educational 
and 0.55 memberships in societies other than the 
National Association of Biology Teachers to which 
596 of those replying belong. Only in New York do 
memberships in scientific societies equal those in 
educational societies. 

Of 242 teachers in 9 separately summarized large 
cities, 46.6 per cent say the textbook in use is unsat- 
isfactory. Texts are unsatisfactory to 27 per cent of 
the teachers as a whole. Regarding the teaching of 
evolution, “as the principle underlying plant, animal 
and human origin,” less than 50 per cent of those 
replying say that it is being taught in that manner. 
Restraint from teaching evolution by the state legis- 
lature is indicated by 73 teachers, and 285 say that 
evolution is “opposed by a majority in our commun- 
ity.” To a considerable extent, religious objections 
are involved. 

While the facts here presented may at first appear 
rather isolated and apart from the interests of our 
members, they are drawn from an extensive survey, 
and, due to the close contact of many of our mem- 
bers with teaching, should be of real significance. 

Asuiey B. Gurney 


ReEporT OF THE REPRESENTATIVE ON THE 
NATIONAL Researcu Counc. 


During the past year, your representative has had 
rather frequent contact through correspondence with 
Dr. Robert F. Griggs, Chairman, Division of Biology 
and Agriculture of the National Research Council, 
concerning problems pertaining to the work of this 
division. It has been helpful also to have had an ex- 
change of ideas and correspondence with Professor 
E. O. Essig, who is the representative of the Ento- 
mological Society of America. 

At the beginning of the year, the chairman of the 
Division sent a request to all representatives asking 
for a statement of the outstanding fundamental 
problems in their field of science which need study 
and which could be formulated as broad projects 
worthy of financial support. This request came as the 
result of the work of Dr. Blakeslee’s committee to 
establish a National Science Fund to be adminis- 
tered through the National Academy of Sciences for 
—— of fundamental science broadly consid- 


Your representative contacted a number of the 
members of our Association for suggestions of prob- 
lems in economic entomology that should be consid- 
ered. After summarizing the suggestions from the 
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various members, the following problems were pre- 
sented in statement form to Dr. Griggs as worthy of 
consideration from the field of Economic Entomol- 
ogy: 

1. A study of chemical and other factors deter- 
mining choice of food plants by phytophagous in- 
sects; also a study of the nutritive value of plants not 
included in the normal diet of certain insects. In 
other words, why the specificity of insects to their 
host plants and what can be done experimentally to 
modify the feeding habit of insects? 

2. An appropriate library research problem would 
be the preparation of a thorough plant and animal 
host index, so that one could turn to this reference 
book and under the name of any insect pest find the 
names of plants or animals or plant or animal pro- 
ducts on which the species is known to feed or to 
cause damage. 

3. The broad field of insect physiology needs sup- 
port. This phase of entomology is contributing much 
to our understanding of insect activities and of par- 
ticular importance in the field of applied entomology 
is the need for information on the physiological basis 
of toxic action of insecticides. 

4. Studies of fungous and bacterial diseases of in- 
sects and their possible utilization in control of noxi- 
ous species. 

5. Host plant resistance to insects, including the 
inter-relationships of varied differences of both hosts 
and insects. 

6. A broad study of the known vectors of certain 
plant virus diseases in reference to their comparative 
efficiency as vector insects, and the reasons there- 
for, and of the habits, morphology and physiology 
of the insects and effect of the plant host, including 
studies on the effect of alternate plant hosts on virus 
virulence. 

7. A study of the artificial or natural production 
of strains and races of insects, particularly as af- 
fected by modifications resulting from cultivation or 
control practices. 

8. The importance of insects as agents in the pol- 
lination of crop plants, including the effect of insec- 
ticides on their abundance and activities. 

9. There is a definite need for much more exten- 
sive taxonomic work on certain families or groups, 
particularly of insects of economic importance, which 
would include not only a basic understanding of their 
identification and geographical distribution, but a 
more detailed study of ecological relationships than 
can ordinarily be made by a taxonomist confined 
closely to museum quarters. This type of project has 
been one which has been adopted in the past possibly 
more generally than others but still needs such addi- 
tional work considering only groups of primary 
economic importance to say nothing of those of non- 
economic status. 

Your representative attended the Annual Meeting 
of the Division of Biology and Agriculture held in 
Washington, D. C., April 12, 1941. The reorganiza- 
tion of the Division as voted in the Executive Com- 
mittee Meeting of November 1940 was adopted. A 
complete discussion of this reorganization and the 
reasons for it were outlined by Dr. Hambleton in his 
report to the Association in 1940. Essentially, this 
reorganization is as follows: the Executive Member- 
ship would number twelve, as formerly, nine repre- 
sentatives of societies and three members-at-large. 
Each member would represent only the society 
which elected him. Each representative would have 
equal status and no distinction would be made be- 
tween executive and advisory members. Through this 
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reorganization all societies are placed on equal foot- 
ing, each electing a full member of the Division. It 
was further moved that “members of the Division 
may be reimbursed by the National Research Coun- 
cil for traveling expenses incurred in attendance 
upon meetings of the Division.”’ It was further moved 
that the Division recommend that the constituent 
societies assume expenses for subsistence of their 
representatives in attendance of the Annual Meet- 
ing of Biology and Agriculture of the National Re- 
search Council. 

The work of the Division of Biology and Agricul- 
ture of the National Research Council during the 
past year has dealt with many different subjects, not 
all of which have an immediate or direct bearing on 
the activities of our Association. 

For the purpose of this report only certain of the 
work of this Division that may be of immediate in- 
terest to the Association will be presented. 

Committee on the Biological Applications of . the 
Electron Microscope. (Dr. Stuart Mudd of the Uni- 
versity of Pennsylvania is chairman of this commit- 
tee.) Dr. Thomas Anderson was selected as the Fel- 
low to work with developing the use of this instru- 
ment in biological fields. Following meetings of the 
Committee at the R. C. A. Laboratories in Camden, 
New Jersey in September and October, 1940, each 
member of the committee outlined a proposed pro- 
gram of research for the use of the electron micro- 
scope. Dr. Anderson was to undertake the scientific 
responsibility for taking micrographs, working in 
the laboratory of each specialist on the committee 
for the preliminary work, and then take the mate- 
rial to the R.C. A. Laboratory to work with the elec- 
tron microscope. This would enable Dr. Anderson 
to know the history of the material from the prepa- 
ration until the micrographs were taken, after which 
interpretations would be taken up with the members 
of the committee involved. 

A study of bacterial morphology has thus far 
crystallized in two papers, and the study of viruses 
in two papers, already accepted for publication. The 
study of chromosomes has been deferred pending the 
development of the different technique involved. 

The committee has contacted scientific societies, 
seminars, the press and other agencies with regard 
to the electron microscope and its applications. 

Committee on the Ecology of Animal Populations. 
(Dr. W. C. Allee of the University of Chicago is chair- 
man of this committee.) Following its organization 
in April, 1941, the committee met to discuss general 
problems dealing with population studies. A definite 
program is being drawn up, integrated, and pre- 
sented to the committee as a whole. The committee 
is in process of compiling a list of persons who are 
working along the lines of ecology of animal popula- 
tions. 

Committee on the Ecology of Grasslands. (Dr. Paul 
B. Sears of Oberlin College is chairman of this com- 
mittee.) The committee is continuing to encourage 
study on grassland problems and it is believed that 
more institutions will take advantage of the oppor- 
tunity to conduct ecological studies in this field. No- 
tice of available virgin areas in lowa was brought to 
the attention of the authorities there, which re- 
sulted in prompt inspection, with a view to acquisi- 
tion by the State Park Authority. A request for 
prosecuting research on drought has been endorsed. 

Committee on Forestry. (Dr. J. S. Boyce of Yale 
University is chairman of this committee.) The 
chairman has made considerable effort to get infor- 
mation on the use of wood in airplane construction so 
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that the value of wood and the necessity for re- 
search on this structural material would be availa- 
ble. It was pointed out that both Great Britain and 
Germany are using wood in some combat planes. 

Committee on Pharmacognosy and Pharmaceutical 
Botany. (Dr. Helen W. Youngken of the Massachu- 
setts College of Pharmacy is the chairman of this 
committee.) The work on a survey of wild medicinal 
plants has continued. A check list on all medicinal 
plants, both wild growing and native, as well as na- 
turalized in the United States, has been compiled. 
After adequate checking and further work, this list 
will be made available to field botanists and phar- 
macognosists. Attention has also been called to the 
emergency existing through the shortage of foreign 
drugs, especially those normally imported from Eu- 
rope, including belladonna, hyoscyamus, oil of rose, 
squill, male fern, and valerian. 

Committee on Research Publications. (Dr. L. V. 
Heilbrunn of the University of Pennsylvania is 
chairman of this committee.) Following the survey 
questionnaire sent to the editors of 65 biological pub- 
lications, to which 55 replied, a report on the results 
of this survey is being prepared and it is hoped that 
a brief statement w |! be published in Science. It is 
significant that about two-thirds of the journals are 
receiving a larger number of suitable manuscripts 
than they can afford to publish. The war will doubt- 
less aggravate this situation by cutting down on 
publications of American authors in foreign journals 
and as foreign subscriptions dwindle, our journals 
will be forced to economize rather than enlarge their 
scope of publication. The committee has had the 
cooperation of some journals in increasing the num- 
ber of words per page, thus enlarging the volume of 
biological publication. 

Committee on Aerobiology. (This is an inter-divi- 
sional committee with Dr. E. C. Stakman of the 
University of Minnesota as chairman.) Dr. Stakman 
carried on work in South America on spore dissemi- 
nation. The principal work of the committee con- 
sisted of the preparation of a summary of techniques 
prepared by the sub-committee on apparatus and 
techniques, and the organization of a symposium for 
the summer meetings of the A.A.A.S. in Chicago. 

Committee on Food and Nutrition. (Dr. Russell M. 
Wilder of the Mayo Clinic is chairman of this com- 
mittee.) This committee has been most active during 
the year and has achieved many notable accomplish- 
ments. It is providing the scientific guidance for the 
National Nutrition Program. Because of the extent 
in volume and importance of its work, the committee 
is being reorganized on a broader basis. Recommen- 
dations were made for improving the nutritive qual- 
ity of flour and the nutritive quality of white bread. 
Action was taken on “Recommended Daily Allow- 
ances” of food constituents for nutritional standards. 
Numerous other important problems are receiving 
attention. 

Crop Protection Institute. The Crop Protection In- 
stitute was discussed at the Annual Meeting and the 
member of the Board of Trustees was nominated by 
the Division, continuing past affiliations without 
change. 

Barro Colorado Island Biological Laboratory. This 
laboratory has passed under the administration of a 
Board modelled on the Regents of the Smithsonian 
Institution. The Division has no direct representa- 
tion on the Board and consequently no direct re- 
sponsibilities for the affairs of that station. 

Respectfully submitted, 
Cuar.es E. Pato 
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Report or tHe Boarp or GOVERNORS 
Tue Crop Protection Institute 


The quality and general character of the work con- 
ducted by the Institute in the current twelve months 
has been excellent. On the whole, investigations have 
been thorough, and a considerable part of the year’s 
studies have been of a fundamental nature. The av- 
erage number of men employed throughout the year 
has been somewhat less than was the case four or five 
years ago. On the other hand, the proportion of 
basic fundamental research has risen. 

There is a trend among large industrial organiza- 
tions to establish definite departments in the fields 
represented by entomology and plant pathology. 
This trend continues. Toward this general move- 
ment the Institute has strongly contributed. After it 
has enlisted the interest of a company and has car- 
ried investigational work to a certain point, develop- 
ment assumes such proportions that the company 
naturally sets up a department of its own. This trend 
is paralleled in other fields of research and is to be 
expected. Not only is it inevitable, but it is undoubt- 
edly a productive outcome of Institute activities. It 
extends the scope of the sciences represented by the 
Institute, it develops an understanding attitude on 
the part of an industrial organization, it provides 
new outlets for the activities of scientific workers, 
and through the influence of the men who accept 
positions with companies the attitude of the com- 
pany toward biological research is made more ap- 
preciative and discerning. 

The extent to which the Institute has contributed 
toward this trend is evidenced by the following list 
of industrial organizations which were induced by 
the Institute to undertake either new or enlarged ac- 
tivity in the development of improved materials and 
which subsequently established their own research 
departments, or enlarged departments already exist- 
ing. 

Dow Chemical Company 

Freeport Sulphur Company 

General Chemical Company 

General Dyestuff Corporation 

Hercules Powder Company 

Kay-Fries Chemical Company 

The Koppers Company 

Liquid Carbonic Corporation 

Monsanto Chemical Company 

S. B. Penick Company 

Réhm & Haas Company 

Standard Chemical Products, Inc. 

Standard Oil Company of Indiana 

Standard Oil Company of New Jersey 

Stauffer Chemical Company 

Tennessee Copper Company 

United States Rubber Company 

A further tendency, noted in last year’s report, is 
a trend in experiment stations toward seeking proj- 
ects from industrial companies. To this also the In- 
stitute has strongly contributed. After it has main- 
tained one or more projects at an experiment station 
for a period of years, and after these projects have 
demonstrated their productiveness, the station it- 
self and its department heads are likely to welcome 
and later to seek other projects from other compa- 
nies. Along with this goes a tendency on the part of 
an industrial company to place its projects with an 
experiment station, usually the one that is nearest 
geographically. All of this again is no doubt a produc- 
tive as well as an inevitable process. 
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The death of Paul Moore on February 22, 1941, 
was a great loss to the Institute. Throughout his 
services for the Institute Mr. Moore gave to it con- 
tinuous devotion. He was completely mindful of its 
welfare and was always seeking ways to increase its 
influence. 

Herman Schwertner, who had assisted Mr. Moore 
in maintaining Institute accounts, agreed to accept 
appointment as Acting Secretary and Treasurer, and 
this arrangement was confirmed by the Board. It has 
continued through the year. 

During the year Prof. J. J. Davis has continued to 
prepare the Institute Circular and has taken care of 
the work of mimeographing and mailing. Interest in 
the Circular is definite and unquestionable. Not 
only does it serve to maintain a contact between the 
Institute and its members, but through additional 
copies mailed by Professor Davis, it establishes new 
contacts. 

Investigational Projects in 1941 


1) Carbide and Carbon Chemicals Corporation— 
Fungicide Investigation. These have been con- 
ducted at the Boyce Thompson Institute, at Yonkers, 
New York, under the direction of Dr. 8. E. A. Me- 
Callan. Dr. R. H. Wellman is employed full time. 
He has been assisted by Michael Siciliano, Robert 
Kammler, Arthur J. Matte, and Anthony A. Sousa 

Out of new compounds investigated this year sev- 
eral exhibited fungicidal action which equaled or 
exceeded that of copper sulfate. Members of four 
different groups of organic compounds were in- 
cluded. Prior to this time only one of these groups 
was known to contain members as toxic as copper 
sulfate, and that group had been discovered in the 
Institute work last year. A high correlation between 
field and greenhouse phytocidal tests has been 
shown. 

Some conclusions have been drawn on relation of 
chemical constitution to fungistatic effect. 

Fungicidal and bactericidal tests have been de- 
vised. It has been shown that some of the more toxic 
groups exhibit largely parallel fungistatic and bac- 
tericidal properties while others do not. A technique 
has been adapted for testing compounds on early 
blight of potatoes in the greenhouse. 

Field experiments conducted in Pennsylvania 
under the direction of Dr. Thurston showed that 
three organics kept apple scab in check when they 
followed two sulfur sprays. They were not tested 
alone. 

2) Carbide and Carbon Chemicals Corporation—In- 
secticide Investigations. These have continued 
through the year at the Indiana experiment station, 
under the direction of Prof. J. J. Davis. Dr. E. N. 
Woodbury was employed full time. He was assisted 
by Robert P. Mullett, and C. C. Blickenstaff. 

Studies may be summarized as follows: 

Seventy-three compounds were tested on aphids. 
Of these two were promising because of their wide 
margin of safety. In the field at 0.1 per cent they 
gave control of the melon aphid equal to 0.04 per 
cent nicotine alkaloid but were not toxic to Mexican 
bean beetle larvae or the walnut Datana. 

Thirty-two compounds were tested as fly spray 
toxicants. 

Studies were made of various stickers and dust 
diluents to determine the best materials to use with 
organics in the field. 

Four compounds were found to be four or more 
times as repellent to the housefly as oil of citronella. 
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Both the insecticidal and fungicidal investigations 
for Carbide and Carbon Chemicals Corporation are 
conducted under the direction of a technical com- 
mittee including Dr. S. E. A. McCallan, Prof. J. J. 
Davis, Dr. H. W. Thurston, Jr., and Dr. W. C. 
O'Kane, ex-officio. The supporting company col- 
laborates actively and intelligently in this program. 

3) Réhm and Haas Company—Copper Fungicides. 
This investigation has continued through the year 
at the New Haven experiment station under the 
supervision of Dr. J. G. Horsfall. Dr. J. W. Heu- 
berger is employed full time. He has been assisted by 
temporary help in summer. 

The major part of the laboratory and field work 
has been devoted to a basic study of copper dusts. 
Outstanding laboratory findings were as follows: 
Diluents added to copper compounds may increase, 
decrease, or have no effect on fungicidal value; dilu- 
ents vary in tenacity; the most important single 
factor in the settling rate of dusts is their apparent 
density. 

Field work was carried out on tomatoes, melons, 
potatoes, and celery. Two new features were intro- 
duced: (1) testing similar materials as sprays and 
dusts at equivalent copper deposit at each applica- 
tion, and (2) applying dusts and sprays in similar 
fashion at commercial dosages. 

+) Rihm and Haas Company—Organic Fungicides. 
This investigation was enlarged to a full time proj- 
ect. It was conducted ai Use New Haven experiment 
station under the supervision of Dr. J. G. Horsfall. 
Dr. A. E. Dimond was employed full time. 

Many compounds were tested in the laboratory 
for fungicidal potency. The best of these were further 
studied in order to determine such properties as the 
LD50, Bordeaux coefficient, tenacity, phytocidal 
action, and seed protectant action. The ten materials 
showing most promise were given field tests. 

One compound gave promising results as a seed 
protectant. 

Black spot on roses out of doors was well con- 
trolled by four new materials and by one in addition 
under glass. Except for one compound these ma- 
terials gave no injury. 

The two separate projects conducted for Réhm 
and Haas Company are under the direction of a 
technical committee including Dr. J. G. Horsfall, 
Dr. H. W. Thurston, Jr., and Dr. W. C. O'Kane, 
ex-officio. Dr. S. E. A. MeCallan has assisted at 
times. Cooperation with the research laboratory of 
the supporting company is very close. Improvement 
of cuprous oxide has been materially advanced. 
Large numbers of organic compounds have been 
synthesized. 

5) Mathieson Alkali Works, Inc.—Fungicide In- 
vestigations. This work became a fully organized 
project at the beginning of the present year. It in- 
volves investigations of groups of compounds not 
hitherto considered in any research for new fungi- 
cides. The research laboratory of the supporting 
company cooperated actively in synthesis of new 
materials. Because of facilities available at Boyce 
Thompson Institute for exploration of new com- 
pounds, the work was maintained at that Institute 
for the current year, under the direction of Dr. 
S. E. A. McCallan. Mr. Paul D. Keener was em- 
ployed full time up to the middle of September. 
Because of the promise of certain compounds ex- 
tensive field studies are planned for the coming year. 
It is expected that these will have headquarters at 
Pennsylvania State College, under the direction of 
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Dr. Thurston, and will include collaborative work in 
some other states. 

Five materials gave distinct promise as potential 
fungicides. Four of these showed no plant injury at 
concentrations which are markedly fungicidal. Out 
of the entire series two compounds which showed 
phytocidal activity were studied as possible weed 
killers. Both of them exhibited a marked toxicity, 
indicating possible utilization. 

6) Mathieson Alkali Works, Inc.—Insecticide In- 
vestigations. The same materials included in fungi- 
cide investigations were studied as insecticides or as 
constituents of insecticides. This work was con- 
ducted at the New Hampshire experiment station 
under the supervision of Dr. W. C. O’Kane. Two 
men, Mr. Anthony Standen and Mr. Asher Capelle, 
were employed part time through a considerable 
part of the year, with some additional temporary 
help when needed. 

The project included performance of compounds 
when added to kerosene and used as a fly spray. 
Studies utilized the newly-developed toximeter 
available in the laboratory of the University of New 
Hampshire, supplemented by Peet-Grady tests. 
Other studies in progress include: Utilization of new 
products in cattle sprays, investigations of dormant 
sprays, and studies of repellent dusts. 

The fungicide studies and the insecticide studies 
for Mathieson Alkali Works are administered jointly 
under the direction of a committee including at 
present Dr. S. E. A. McCallan and Dr. W. C. 
O'Kane, with collaboration by Dr. H. W. Thurston, 
Jr. 

7) General Chemical Company—Investigations of 
Fungicides and Insecticides. This work included the 
following projects: In Colorado, under the direction 
of Prof. George M. List, field studies in control of 
the tomato psyllid; at Ohio State University, under 
the direction of Dr. F. L. Campbell, preliminary 
evaluations of stomach poisons; in New Hampshire, 
an investigation of organic insecticides; in Arkansas, 
under the direction of Dr. Dwight Isely, field tests of 
Genicide for codling moth control; in Mississippi, 
under the direction of Prof. Clay Lyle, field plots in 
control of cotton aphid and cotton boll weevil; in 
North Carolina, under the direction of Dr. Luther 
Shaw, field plots in control of leaf diseases of canta- 
loupes, cucumbers, peanuts, snap beans, and cotton. 

8) Preliminary Project for Armour and Company— 
Investigation of Blood Albumin and Related Prod- 
ucts, as Constituents of Plant Sprays. The purpose 
of this is to indicate whether more extensive and 
fully organized work would be justified. Location of 
the work has not yet been determined. It is expected 
that the project will start about the first of the year. 

W. C. O'Kane 


Report oF TRUSTEE OF THE TROPICAL 
PLANT Researcu FounDATION 


To the American Association of Economic Entomol- 
ogists: 

The affairs of the Tropical Plant Research Foun- 
dation have remained practically unchanged from 
reports of recent years and there is little prospect 
that any projects can be undertaken in the near 
future. Under present conditions neither financial 
backing nor favorable conditions for the inauguration 
of studies within the scope of the foundation seems 
likely to appear. 

However, the organization is in position to give its 
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attention to any opportunity that may offer and we 
may hope that its activities may be resumed in such 
manner as to contribute to science at some future 
date. 
Respectfully submitted, 
Hersert Osborn 


REpoRT OF THE COMMITTEE ON 
ComMMON NAMES OF INSECTS 


In 1941 a list containing proposals for 77 new com- 
mon names and for changes in 7 previously adopted 
common names was prepared and referred to the 
Association membership for vote. Fifty-two of the 
new names and 4 of the proposed changes were ap- 
proved, at least 80 per cent of the votes cast in each 
case being in the affirmative. These new names and 
changes have been incorporated in a comprehensive 
list containing all names approved by the Associa- 
tion through 1941. All the scientific names have been 
checked in the Division of Insect Identification, 
U. S. Bureau of Entomology and Plant Quarantine, 
and as cited in the list they represent current usage 
in that organization. A number of purely editorial 
changes in the common names have also been made 
in the interest of consistency. These involve prin- 
cipally compounding and hyphenation. They 
include also, however, uniform treatment of patro- 
nymics, the nominative having been substituted for 
the possessive wherever the latter occurred. It is 
proposed to submit this list for publication in the 
JOURNAL OF Economic Entomovoey. Like common- 
name lists previously published by the Association 
this one is certain to be widely used, and it should be 
available in reprint form as well as in the JouRNAL. 
Accordingly, the Committee recommends the print- 
ing of an adequate number of separate copies to 
cover anticipated demands. 

Since the Committee's files contain only 8 pro- 
posals for common names upon which no action has 
yet been taken, it is recommended that these be held 
over until 1943, or until a sufficient number of names 
shall have accumulated to warrant the preparation 
and distribution of another ballot. 

The Association has specified that any common 
name shall be considered approved if 80 per cent of 
the votes cast in connection with that name are in 
favor of it. In 1940 the smallest number of votes cast 
with reference to any one name was 32, whereas in 
1941 it was 35; and in neither year was a name ap- 
proved that received less than 30 favorable votes. 
Nevertheless, it is conceivable that a single affirma- 
tive vote might result in acceptance of a name. In 
order to forestall such an eventuality and to restrict 
common names adopted by the Association in the 
future to species in which there is considerable inter- 
est, the Committee recommends that at least 40 
favorable votes be required for approval of any 
common name. 

D. M. DeLona 

K. M. Kina 

Puitie GARMAN 

R. T. Corron 

B. G. THompson 

C. F. W. Mueseseck, Chairman 


REPORT OF SPECIAL COMMITTEE ON 
ENTOMOLOGICAL REVIEWS 
At the annual meeting of 1940 the Executive Com- 
mittee set up a special committee to arrange for the 
writing and publication of at least one critical review 
on a subject of general interest to economic ento- 


Vol. 35, No. 1 


mologists. L. M. Peairs and F. L. Campbell were 
named members of this committee and were in- 
structed to select three other members. P. N. An- 
nand, J. S. Houser, and E. F. Phillips were chosen. 

After considerable correspondence on possible 
subjects and authors, the Committee on January 30, 
1941, invited W. M. Hoskins to write a critical re- 
view on attractants and repellants. Dr. Hoskins 
accepted the invitation and soon started work on the 
review on which he is still engaged. He reports that 
he is now “over the hump” and should be able to 
submit the complete review to this Committee in a 
short time. 

It is expected that this review will be published in 
the JourNAL or Economic ENtomMo.Locy in 1942. 
If additional critical reviews are then desired by the 
Association and if conditions warrant their prepara- 
tion and publication, the Committee will make 
arrangements for them. 

F. L. Campse i, Chairman 


REPORT OF SPECIAL COMMITTEE ON 
STATUS AND FUNCTION OF THE 
SECTION OF PLANT QUARANTINE 
AND INSPECTION 


At the Philadelphia meeting of the American As- 
sociation of Economic Entomologists on action 
taken by the Section of Plant Quarantine and In- 
spection, the Chairman appointed a committee to 
consider and report back at San Francisco, changes 
that might be made in the program of the Section, 
the field it should cover, a new name if the oid one 
were found to be not broad enough and related sub- 
jects. The Committee has considered these various 
subjects. It finds that some of the changes or modi- 
fications it would like to propose are of such a nature 
as to involve the main Association or extend beyond 
the scope of the section; however, the Committee 
believes the importance of its assignment sufficient 
to warrant giving this report in two parts: (1) that 
pertaining to this section which is submitted for the 
consideration of, and appropriate action by, the 
membership and (2) that pertaining to the main 
Association which was presented at the open meeting 
of the Executive Committee of the Association. 

The special committee believes that developments 
in the field of official phases of entomology, including 
both regulatory and control activities, have been 
such as to change the status of the Section of Plant 
Quarantine and Inspection. It believes that the re- 
gional and National Plant Boards to a large extent 
have come to occupy the place in official entomology 
which this Section formerly filled. It believes that 
the four regional plant boards provide opportunity 
for conferences between regulatory officials on sub- 
ject matter similar to that which used to occupy an 
important part of the programs of this Section. The 
functions of the regional plant boards and the ma- 
chinery they provide afford the time and place for 
the exchange of ideas and the discussions of ex- 
periences and description of methods so necessary 
for the consideration of plans for and administration 
of the activities that go to make up regulatory and 
control entomology. The National Plant Board, 
composed of representatives of each of the regional 
boards and with its meetings open to regulatory 
officials of each State, furnishes a national forum 
that obviously met and meets the need for the con- 
sideration of matters involving policies, administra- 
tion and scope of quarantines and regulatory pro- 
grams. The Committee believes that the type of pro- 
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gram that was formerly satisfactory, interesting, and 
useful was, therefore, becoming largely a repetition 
of Plant Board programs and that this appears to 
have been recognized some years ago. Since that time 
a special effort has been made to arrange programs 
that would furnish useful and interesting informa- 
tion. The Committee considers these efforts worthy 
of the appreciation of the members but inquires 
whether a condition which makes such efforts neces- 
sary does not indicate a lack of interest or under- 
standing on the part of the members warranting our 
serious consideration with the view of removing the 
causes or otherwise meeting the situation by a con- 
scientiously planned effort rather than by drifting 
along in an aimless way. 

This suggests the question, ““Why a Section of 
Plant Quarantine and Inspection?” If we accept the 
proposition that the Plant Boards now perform the 
original function of this Section, then we must 
answer this question by saying this Section has no 
purpose or that its purpose has been or should be 
changed. That it has been changed or is changing is 
evidenced by the change in programs previously 
mentioned. If it is changing we may be now in a 
transition period with the future yet to be developed 
but if it has already changed, the question follows 
whether there is any good reason for keeping the 
section programs going when the entire impetus 
must be supplied by the officials of the Section. If 
we as a section desire it, there is no reason why the 
invitational paper type of program of recent years 
should not be continued. This Committee, however, 
believes that if there is not enough interest to pro- 
vide some spontaneity as manifested by voluntary 
talks or papers, the Section might well be dissolved 
to enable its members to devote that time to other 
phases of the already over-crowded annual entomo- 
logical meetings. The Committee believes, however, 
this question should be fully and sympathetically 
explored before such drastic action is taken. It be- 
lieves every opportunity should be utilized to de- 
velop the scope and programs of the Section, par- 
ticularly papers dealing with current needs, to the 
end that it be made to contribute to this phase of 
economic entomology in fullest possible measure. 

During recent years the programs have reflected 
cooperation with the phytopathologists who have 
shared our programs, at least for one session a year. 
Desirable and instructive as this cooperation has 
been, it must be recognized that it has been possible 
primarily because of the fact that the A.A.E.E. has 
been meeting where and when the phytopathologists 
meet. With the change of policy whereby our Acso- 
ciation does not always meet at the same place as 
the American Association for the Advancement of 
Science, the opportunity for the joint meeting with 
the pathologists in the future will necessarily be 
limited to those years when identical meeting places 
are chosen. At the meeting in Philadelphia it was 
stated that it was rather generally believed that the 
Section of Plant Quarantine and Inspection operated 
on the invitation paper plan exclusively and that no 
provision was made for non-invitation papers. To 
meet this, thus expanding the field of the Section, the 
suggestion was made that action be taken to make 
it plain that pest control problems were eligible for 
inclusion in addition to plant quarantine and inspec- 
tion and that non-invitation papers on subject 
matter appropriate to the Section are in order and 
will be given a place on the program subject to the 
rules governing acceptance of papers. The Committee 
believes this to be constructive and to provide for 
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this broadening of our field and to give widest pos- 
sible notice of the change, recommends a correspond- 
ing change in the name of the Section. The committee 
believes the members should have an opportunity to 
present those phases of plant quarantine and control 
work that appeal to them, thereby providing an 
outlet for individual views and o}sservation. It be- 
lieves the invitational paper type of program ex- 
clusively does not completely fulfill this objective. 
It recognizes that dependence on voluntary papers 
may temporarily at least weaken or detract from the 
caliber of the program we have had during the last 
several years. The Committee believes that papers 
dealing with biological aspects of quarantine and 
control work would be constructive and helpful as 
well as interesting. It also believes that papers giving 
results of research on control of insects against which 
are directed quarantine or control programs sup- 
ported by public funds might well appear on our 
programs. It likewise believes that our programs 
might well include papers on quarantine and control 
programs or any phase of these or related subjects 
that any member deems appropriate. The com- 
mittee, however, appreciates that voluntary papers 
on biological aspects of quarantine and control work 
are likely to be few if any in number. The Committee 
believes that the publication’s policy and procedure 
of the Association would give the same general privi- 
lege as to appearance in the JouRNAL regardless of 
whether the paper is presented on a Section program 
or on the program of the main Association. The 
Committee has been informed that as matters now 
stand, the program committee of the Association 
does not believe itself empowered to refer papers to 
sections even when the subject matter would fit into 
the field of a given subject. This Committee believes 
the program committee of the main Association 
should have authority to refer papers on subjects 
falling within the field of the various sections and 
that those sections should accept such papers and 
incorporate them in their program. The Committee 
believes that changes in the Constitution and By- 
Laws of the Association would not be needed and 
that appropriate action by the Executive Committee 
would be sufficient. We believe this would tend to 
relieve the main meetings or sessions from including 
papers in its programs which are of direct interest 
to a section. 
The Committee, therefore, having considered 
these various matters, recommends: 
(1) That the name of the Section of Plant Quaran- 
tine and Inspection be changed to the Section of 
Plant Quarantine and Pest Control, and that the 
subject matter which properly may come before 
the section be expanded accordingly, recognizing 
that this provides for the inclusion of papers 
relating to plant diseases which require insects 
to complete their development. 
That whereas the annual meetings of the Section 
have usually consisted of one day of two ses- 
sions, that hereafter the officers of the section be 
authorized, subject to their discretion, to limit 
the number of invitational papers so as not to 
require more than one session for their presenta- 
tion. This presumes that voluntary papers or 
those transferred to this section from the main 
session will account for any additional sessions. 
(3) The committee recommends that the officers of 
the Section be directed to accept from the pro- 
gram committee of the Association any papers 
that may be referred to it as being of interest to 
this section rather than of general interest, it 
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being understood that papers the authors wish 
to have published would have to comply with 
the publication’s policies and requirements of 
the Association. 
(4) The Committee recommends that this Section 
seek the approval of the Association as to its 
change of name and as to such changes as may 
be necessary to effectuate the referral to it of 
papers by the Program Committee. 
Finally the Committee recommends that the 
changes in procedure it recommends in so far as 
they may require amendment to the Constitu- 
tion and By-laws of the Association be tried on 
a temporary basis of common consent, to test 
their practicability and to afford a chance to see 
by actual trial whether these proposals accom- 
plish what is hoped for them. 
Respectfully submitted, 
Avery 8S. Hoyt, Chairman 
T. L. Aamopr 
Cray LYLE 
Davip B. Mackte 
Frank N. WALLACE 
Harry B. Weiss 
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REPORT ON THE MEETING OF THE 
SECTION ON PLANT QUARANTINE 
AND INSPECTION 


The Section on Plant Quarantine and Inspection 
of the American Association of Economic Entomol- 
ogists met at the St. Francis Hotel in San Francisco 
on Wednesday, December 31, 1941. In the absence 
of Chairman Buchholz, Mr. D. B. Mackie of the 
California State Department of Agriculture pre- 
sided. 

Members of the association presented excellent 
papers in the field of plant quarantine and pest con- 
trol. The high point of the section's sessions con- 
sisted of a report of the committee appointed at the 
Philadelphia association meetings in 1940 to study 
and report on the status and functions of the Section 
on Plant Quarantine and Inspection. After consider- 
ation and discussion the report of this committee re- 
ceived unanimous approval of those present. A com- 
panion report designed to implement this com- 
mittee’s proposals to the Section was presented to 
the open meeting of the association's executive com- 
mittee for consideration. 

Of particular interest in the committee's report 
as adopted by the section are proposals to (1) change 
the name of the section to that of “Plant Quarantine 
and Pest Control” in order that pertinent subjects in 
an intimately associated field might appropriately 
find expression in the section’s programs, (2) permit 
officers of the section to limit invitational papers to 
one session of the section in order to permit time for 
presentation of voluntary papers, (3) direct the 
officers of the section to accept from the association's 
program committee any papers that may be referred 
to it as being of interest to the section rather than of 
general interest, and (4) try these proposals on a 
basis of common consent to test their practicability 
before amending the constitution and by-laws to 
these ends, if that be necessary. 

The section adopted resolutions directed to ap- 
propriate members of Congress and Department of 
Agriculture officials urging the continuance of ap- 
propriations for the purpose of combating emer- 
gency and incipient outbreaks of insect pests and 
plant diseases, and pledging the support of the Sec- 
tion on Plant Quarantine and Inspection to the 
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President of the United States to do our regular job 
in the field of entomology better than before and to 
undertake any other activity which the members 
might be called upon to perform. 

A Resolutions Committee consisting of J. Allison 
Denning of Missouri, M.S. Yeomans of Washington, 
and T. L. Aamodt of Minnesota; and a Nominations 
Committee consisting of E. L. Chambers of Wiscon- 
sin, Clay Lyle of Mississippi, and T. D. Urbahns of 
California, were appointed. For the year 1942 Dr. 
Roger B. Friend was elected Chairman, and Mr. 
Roy G. Richmond, Secretary, of the section. 

R. G. Ricumonp, Secretary 


MINUTES FOR THE SECTION OF APICULTURE 
AMERICAN ASSOCIATION OF ECONOMIC 
ENTOMOLOGISTS, DeceEMBER 29, 1941 


The meeting was called to order at approximateiy 
10 o'clock by Chairman Dr. J. E. Eckert. In the 
absence of the secretary, W. A. Price, Mr. H. A. 
Scullen was appointed secretary pro tem. 

After a few general announcements the chairman 
appointed the nominating committee consisting of 
Mr. Todd, Mr. Vansell and Dr. Webster. 

The chairman, Dr. Eckert, opened the program 
with an address on “The role of bee culture in the 
present emergency.” The following papers were then 
presented: 

1. Vitamin content of bee foods. IV. Vitamin Beg, 
pantothenic acid, nicotine acid, vitamin C and ribo- 
flavin content of royal jelly and bee bread. M. H. 
Haypak and L. S. Parmer, St. Paul, Minn. 

2. Vitamin content of larvae and imagos of the 
honey bees. M. H. Haypak and E. A. Vivino, St. 
Paul, Minn. 

$. Vitamin content of honeys. M. H. Haypak, 
L. S. Patmer, M. C. Tanquary and E. A. Vivino, 
St. Paul, Minn. 

4. The pollen requirements of the honeybee. J. E. 
Eckert, Davis Calif. 

5. The composition of pollens. Frank E. Topp 
and Ormonp Bretuerick, Daris, Calif. 

6. Orange nectar and pollen in relation to bee 
activity. Georce H. Vanseit, Wittiam G. Wat- 
Kins, and Roy Bisnop, Daris, Calif. 

7. Studies on bee poisoning in Washington State. 
R. L. Wesster, Pullman, Wash. 

8. Some preliminary observations on the relation- 
ship of alsike clover nectar to soil moisture and rela- 
tive humidity. Herman A. Scuu.en, Corvallis, Ore. 

9. Comparative value of various kinds of soy- 
bean flour as pollen substitutes for bees. M. H. 
Dayak and M. C. Tanaqvary, St. Paul, Minn. 

10. The role of honey in prevention and cure of 
nutritional anemia in rats. M. H. Haypak, L. S. 
Patmer and M. C. Tanquary, St. Paul, Minn. 

11. Nosema disease contributes to winter losses 
and queen supersedure. M. L. Farrar, Madison, 
Wis. 

12. The mechanism of colony resistance to Ameri- 
can foulbrood. A. W. Wooprow and E. C. Hoxst, 
Laramie, Wyo. 

The nominating committee submitted the follow- 
ing names for next year’s officers: 


O. W. Park, President 
W. A. Price, Secretary 


The nominations were accepted and the nominees 


elected, 
H. A. Scutien, Secretary pro tem. 
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REPORT OF THE SECTION ON TEACHING 
AMERICAN ASSOCIATION OF 
Economic ENTOMOLOGISTS 


The Teaching Section of the American Association 
of Economic Entomologists was held in joint ses- 
sion with the Entomological Society of America. 

This Section meeting constituted the opening ses- 
sion of both Societies. It was extremely well at- 
tended, nearly 200 people being in constant attend- 
an e throughout the morning. The program was 
divided into two parts, all of which dealt with the 
training of entomologists. 

The first portion considered the courses that 
should be offered by entomology departments for 
students majoring in other fields, such as those in 
general agriculture, forestry, medicine, and general 
biology. 

The second portion dealt with the programs for 
those being trained as professional entomologists; 
and this section, in turn, was divided into two 
papers, one dealing with courses that would termi- 
nate with the Bachelor's degree, and the other as 
preparation for graduate work. 

The Section named Professor S. W. Bilsing to be 
chairman for the coming year, and Mr. Philip A 
Readio has been appointed secretary. 

S. B. Freesorn, Chairman 


RePporT OF THE SECTION OF EXTENSION 
AMERICAN ASSOCIATION OF 
Economic ENTOMOLOGISTS 


The thirteenth annual meeting of the Section of 
Extension was called to order by Chairman Sam C. 
McCampbell at seven-thirty p.w., Tuesday Decem- 
ber 30, in the Green Room of the Saint Francis 
Hotel in San Francisco. Despite the fact that this 
session ran concurrently with the opening meeting 
of thd Executive Committee there were more than 
one hundred and fifty men in attendance 

The plan of the meeting was centered around two 
first the nature of entomological effort 
in times of a national emergency and second the 
status of chemicals used as insecticides. Dr. B. A. 
Porter opened discussion of the first subject after 
ntroductory remarks by the Chairman. There was 
a considerable and lively interest in this subject as 
evidenced by the participation of many members 
from the floor. The concensus of opinion seems to be 
that in addition to the inevitable increase in work 
on stored products pests, the food needs as deter- 
mined by national authorities may well serve as a 
guide to the entomologists, for lines of effort. Sev eral 
speakers discussed the problems which occurred 
during the last war and indicated the lessons which 
had been learned from that experience 

Mr. A. J. Flebut presented some very interesting 
facts regarding the present situation so far as in- 
secticides were concerned. There were many present 
who joined in the discussion as to future supplies 
and what could be done to assist in what is bound to 
be a trying situation. It was pointed out that any- 
thing which would aid in “stretching” our present 
supplies would be a great help since there were likely 
to be serious shortages in several items. Copper, 
rotenone and pyrethrins figured prominently among 
the materials which may be limited after the present 
supplies are eshausted. The possibilities of substitute 
materials, more efficient machinery, more accurate 
timing of applications and cultural practices as aids 


discussions; 
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in conserving insecticides was widely discussed. 

Interest in these subjects was most clearly indi- 
cated by the wide participation of those in attend- 
ance together with the fact that the meeting lasted 
over two hours. 

J. O. Pepper, of State College, Pennsylvania, was 
chosen as Chairman and C. Granam, of College 
Park, Maryland, as secretary for the coming year. 


G. F. MacLgop, Secretary 


SIXTEENTH ANNUAL MEETING 
Corton States BRANCH 


The sixteenth annual meeting of the Cotton States 
Branch of the American Association of Economic 
Entomologists was held in conjunction with the 
annual meeting of the Texas Entomological Society 
at Waco, Texas, on February 5, 6, 7, and 8, 1941. 
All sessions were well attended. 

There was a net membership increase of forty-two 
(42) during the last year. The Cotton States Branch 
now has a total membership of 303. 

The secretary-treasurer reported total receipts of 
%380.09 and disbursements of $129.36, with a bal- 
ance of $250.73. 

Officers elected for the year 1941-42 were: 


F. A. Fenton, Chairman 
Dwicurt Isety, Vice-Chairman 


The Branch voted to meet in 1942 with the Asso- 
ciation of Southern Agricultural Workers if the latter 
organization selected some city on the Mississippi 
River for their annual convention. These meetings 
will be held on February 3, 4, 5, and 6, 1942, in 
Memphis, Tennessee. 

Joun T. Cretcuton, Secretary-Treasurer 


EASTERN BRANCH 


The Eastern Branch held a successful meeting at 
Baltimore, Maryland, on November 13 and 14, 1941. 
The program contained 55 titles, and included the 
showing of “Combat,” a sound motion picture in 
color, produced by the General Chemical Company. 
The attendance of members and guests was over 200. 
The Secretary-Treasurer reported a balance in the 
treasury of $2,924.31. A fourth edition of Entoma 
was issued during the year. W. S. Hough was elected 
chairman, and M. P. Jones vice-chairman for the en- 
suing year. 


EastTerRN Brancn AWARD 


The Eastern Branch award for 1941 was made to 
Lawrence A. Carruth, of Geneva, N. Y., for his pa- 
per entitled “Investigation of the Mineral Oil Treat- 
ment for Corn Ear Worm Control.” 

Harry B. Wess, Secretary 


Paciric Store BRaNcH 


The Pacific Slope Branch held its annual meeting 
in Pasadena, California, June 18, 19 and 20, 1941. 
The meetings were conducted as joint sessions of the 
Branch with the Entomological Club of California, 
The California Entomological Club and the Pacific 
Coast Entomological Society. 

A varied and extensive program was presented. 
This was featured by an especially interesting Sym- 
posium on Taxonomy and Taxonomic Problems in 
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which several papers were presented and discussions 
were participated in by many persons. 


Dr. Geo. F. Knowlton was chosen as Chairman 
for the ensuing year and Roy E. Campbell was re- 
elected Secretary, and Salt Lake City, Utah, was 
chosen as the place for the 1942 meetings, to be held 


June 17, 18 and 19. 
Roy E. Campse t, Secretary. 


FLoRIDA ENTOMOLOGICAL SOCIETY 


The 1941 annual meeting of the Florida Ento- 
mological Society was held in Gainesville, December 
5 and 6, with President Homer Hixson presiding. 
The meeting was well attended despite the fact that 
a number of the members have been called into mili- 
tary service. A great deal of interest was shown in 
the papers presented, some of which brought forth 
lively discussions. 

An important feature of the program was a sym- 
posium entitled “Entomological Services in Flor- 
ida.” Dr. H. Harold Hume, dean of the College of 
Agriculture, introduced the speakers and very ably 
led the discussion. Hon. Nathan Mayo, Commis- 
sioner of Agriculture, prepared a paper which was 
read by his son Nathan Mayo, Jr. He outlined the 
problems and services of the State Department of 
Agriculture in administering the Florida Insecticide 
Law. W. W. Yothers discussed the problems en- 
countered by the consulting entomologist in render- 
ing service and giving advice to citrus growers. J. R. 
Watson discussed some of the insect problems which 
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are receiving the attention of the Agricultural Exper- 
iment Stations. A. C. Brown mentioned some of the 
problems of quarantine service, emphasizing par- 
ticularly the increasing danger of foreign pests get- 
ting into this country in service planes which fly to 
and from foreign countries and often land in remote 
airports where adequate inspection cannot be given. 
R. L. Miller discussing insecticide problems, called 
attention to the growing complexity of sprays and 
dusts and of the difficulties involved in making in- 
secticides that are effective and safe. 

Other papers presented at the meeting were: Para- 
sites of the Sugar Cane Borer Released in the Cane 
Fields on the Everglades during 1940-41, by J. W 
Wilson; The Changing Status of Natural Agencies 
in Commercial Control of Scale on Citrus, by W. L. 
Thompson; Fruit Piercing Moths in Cuba, by W. W. 
Yothers; and Further Tests with Thallium Baits for 
the Control of Fire Ants, by B. V. Travis. 

An enjoyable feature of Friday evening was the 
annual dinner of the Society, with R. L. Miller as 
toastmaster. Following the dinner, Dr. Herbert Os- 
born gave a most interesting talk on Early Work and 
Workers in Southern Entomology. This was illus- 
trated with a large number of slides showing photo- 
graphs of workers closely identified with the develop- 
ment of entomology in the South. 

Officers for the coming year are: K. E. Bragdon, 
President; T. H. Hubbell, Vice-President; J. W. Wil- 
son, Treasurer; A. N. Tissot, Secretary; J. R. Wat- 
son, Editor of the Florida Entomologist. 


A. N. Tissot, Secretary 
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OFFICIAL ROSTER 


AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
Organized 1889; Incorporated December 29, 1913 


OFFICERS, 1942 


Harry B. Weiss S. B. Fracker Ernest N. Cory 
Trenton, N. J. Washington, D. C. College Park, Md. 
President First Vice-President Secretary 
Vice-Presidents 
G. H. Knowiton, Logan, Utah (Pacific Slope Rocrer B. Fruenp, New Haven, Conn. (Section of 
Branch) Plant Quarantine and Inspection) 
F. A. Fenton, Stillwater, Okla. (Cotton States J. O. Peprer, State College, Pa. (Section of Ex- 
Branch) tension) 
W. S. Houcu, Winchester, Va. (Eastern Branch) S. W. Bitsine, College Station, Tex. (Section of 
O. W. Park, Ames, Iowa (Section of Apiculture) Teaching) 


Branch and Section Secretaries 
Roy E. Campsexit, Alhambra, Calif. (Pacific Slope Roy G. Ricumonp, Washington, D. C. (Section of 


Branch) Plant Quarantine and Inspection) 
Joun T. Creicuton, Gainesville, Fla. (Cotton C. Granam, College Park, Md. (Section of Exten- 
States Branch) sion) 
Harry B. Weiss, Trenton, N. J. (Eastern Branch) Puuip A. Reapto, Ithaca, N. Y. (Section of Teach- 
ing) 


Affiliated Organizations 
FLoripA ENTOMOLOGICAL SOCIETY 


kK. E. Bracpon, President A. N. Tissot, Secretary 


NEWELL ENTOMOLOGICAL SOCIETY 


Cecit M. Crutcurievp, President R. Kirk Strawn, Secretary 
Joun T. CreicutTon, Advisor 


STANDING COMMITTEES 
(Year term expires is shown in parentheses) 


Executive Committee 
H. B. Weiss, Trenton, N. J., Chairman (Ex officio) C.O. Eppy, University, La. (1943) 
Ernest N. Cory, College Park, Md. (Ex officio) C. J. Drake, Ames, lowa (1944) 
P. N. ANNaNb, Washington, D. C. (1942) J. R. Parker, Bozeman, Mont. (1944) 
Harry S. Sairu, Riverside, Calif. (1943) 


Committee on Common Names of Insects 


C. F. W. Mveseseck, Washington, D.C., Chairman —B. G. Tuompson, Corvallis, Ore. (1943) 

(1942) Ray Hutson, East Lansing, Mich. (1944) 
Puritie GARMAN, New Haven, Conn. (1942) Josepu Witcox, Alhambra, Calif. (1944) 
R. T. Corron, Manhattan, Kan. (1943) 


Committee on Membership 


Apert Harrzect, Yonkers, N. Y., Chairman  Ravpn H. Smirn, Los Angeles, Calif (1945) 
(1942) S. W. Bivsina, College Station, Tex. (1946) 
Grorces Maneux, Quebec, Can. (19453) E. P. Breakey, Puyallup, Wash. (1947) 
W. D. Reep, Richmond, Va. (1944) 
Publication Committee, Journal of Economic Entomology 


A. G. Ruaaues, St. Paul, Minn., Chairman (1942)  Cnarues H. Ricnarpson, Ames, Lowa (1944) 


E. J. Newcomer, Yakima, Wash, (1942) C. M. Packarp, Washington, D. C. (1945) 
J.S. Houser, Wooster, Ohio (19438) M. A. Stewart, Davis, Calif. (1945) 
Roger B. Frrenv, New Haven, Conn. (1943) Atvau Pererson, Columbus, Ohio (1943) 
E. F. Pututps, Ithaca, N. Y. (1948) Dwicut Isevy, Fayetteville, Ark. (1943) 


A. B. Barrp, Belleville, Ont. (1944) 


Joint Committee on Insect Collections 


Haroutp Morrison, Washington, D. C., Chairman  C. P. ALEXANDER, Amherst, Mass. (1943) 
(1942) H. B. Huncerrorp, Lawrence, Kan. (1944) 


B. E. Montcomery, Lafayette, Ind. (1943) 
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Program Committee 


W. H. Warre, Washington, D. C., Chairman (1944) —_D. B. Mackte, Sacramento, Calif. (1943) 
L. S. McLatne, Ottawa, Can. (1942) 


Committee on Codling Moth 


B. F. Driccers, New Brunswick, N. J., Chairman Gerorce M. List, Fort Collins, Colo. (1943) 
(1943) L. G. Gentner, Medford, Ore. (1944) 
James Marsuauy, Vernon, B. C., Can. (1942) Epwin Gou.p, Kearneysville, W. Va. (1944) 
L. F. Sterner, Vincennes, Ind. (1943) 
Committee on Insecticide Terminology 


F. L. Campse.yi, Columbus, Ohio, Chairman (1942)  M. D. Farrar, Urbana, Ill. (1945) 
R. H. Rostnson, Corvallis, Ore. (1943) C. H. Ricuarpson, Ames, Lowa (1946) } 
W. R. Horsraty, Fayetteville, Ark. (1944) 


Joint Committee for the Promotion of Official Entomology 
F. N. Wattace, Indianapolis, Ind., Chairman (1942) F. A. Fenton, Stillwater, Okla. (1944) 
A. M. Boyce, Riverside, Calif. (1943) 
Committee on Popular Entomological Education 


P. D. Sanpers, Richmond, Va., Chairman (1942) M. P. Jones, Washington, D. C. (1944) 
T. H. Parks, Columbus, Ohio (1943) Joun T. Creicuton, Gainesville, Fla. (1945) 


Committee on Cooperation with Pest Control Operators 


Avery S. Hoyt, Washington, D. C., Chairman Rocer B. Frrenp, New Haven, Conn. (1944) 
(1943) O. W. Rosewatt, University, La. (1945) 


Committee on Relation of Entomology to Conservation 


H. L. Seamans, Lethbridge, Alta., Can., Chairman  F. P. Keen, Portland, Ore. (1943) 
(1942) H. H. Stace, Washington, D. C. (1944) 


TRUSTEES 
Board of Trustees for Permanent Fund 


Ernest N. Cory, College Park, Md., Chairman (Ex _ E. O. Essta, Berkeley, Calif. (1942) 
officio) H. G. Crawrorp, Ottawa, Can. (1943) 
H. B. Wetss, Trenton, N. J. (Ex officio) J.S. Houser, Wooster, Ohio (1944) 


Trustees for Crop Protection Institute 


W. P. Furnt, Urbana, IIl., Chairman (1942) W.C. O'Kane, Durham, N. H. (1944) 
C. E. Pawn, Ithaca, N. Y. (1943) 


REPRESENTATIVES AND COUNCILORS 
Representatives on Council of Union of American Biological Societies 
T. H. Heavies, New Brunswick, N. J. (1942) C. L. Fuvxke, Madison, Wis. (1942) { 
Representative on Board of Trustees of Tropical Plant Research Foundation 
Hersert Osporn, Columbus, Ohio (1943) 
Representatives to the National Research Council 
James I. Hampeton, Beltsville, Md. C. L. Metcaur, Urbana, Il. 


Councilors of the American Association for the Advancement of Science 
C. P. Ctausen, Washington, D. C. (1942) R. W. Letsy, Ithaca, N. Y. (1943) 


JOURNAL OF ECONOMIC ENTOMOLOGY 
Editorial Board 


L. M. Pearrs, Morgantown, W. Va., Editor Ernest N. Cory, College Park, Md., Business 
E. P. Fevt, Stamford, Conn., Honorary Editor Manager 
Harry B. Wess, Trenton, N. J., Associate Editor e 











MEMBERS, 1942'” 


* Members who registered at 1941 meeting 


+t Life Members 


¢ Inactive due to military service 


*Aamodt, T. L., University Farm, St. Paul, Minn. 

Abbott, W.S., 23 Kennebec Ave., Takoma Park, Md. 

Adair, H. S., Adair’s Insect Control Service, Mont- 
gomery, Ala. 

Adams, C. F., St. Bd. of Health, Jefferson City, Mo 

Adams, Eugene, Box 157, Sylvester, Ga. 

Adams, James F., 2900 Harrison St., Wilmington, 
Del. 

Adams, Lloyd E., 5201 Oakland Ave., St. Louis, Mo. 

Alden, C. H., State Board of Ent., Cornelia, Ga. 

*Alexander, C. C., Box 1291, Yakima, Wash. 

Alexander, Charles P., State College, Amherst, 
Mass. 

Algert, E. D., Box 1656, Nogales, Ariz. 

Allen, H. W., Box H, Moorestown, N.J. 

Allen, Norman, Pee Dee Expt. Sta., Florence, S.C. 

Allen, Paul B., Jr., 820-B Washington St., Wenat- 
chee, Wash. 

Allen, R. H., Bd. of Agr., Boston, Mass. 

Alsterlund, John, Tobacco By-Products & Chem. 
Corp., Louisville, Ky. 

Amos, John M., Univ. of Delaware, Newark. 

Anderson, Bertram R., Box 943, Douglas, Ariz. 

Anderson, Edwin J., State College, Pa. 

Anderson, Lauren D., Truck Expt. Sta., Norfolk, 
Va. 

Anderson, M. Lafayette, State Plant Board, Gaines- 
ville, Fla. 

Anderson, O. G., Tobacco By-Products & Chemical 
Corp., Louisville, Ky. 

Anderson, William E., Dept. of Agr. & Immigration, 
Baton Rouge, La. 

Anderson, William H., 
Ee hn 

*Andre, Floyd, Office of Experiment 
U.S.D.A., Washington, D. C. 

Annand, P. N., Bureau of Ent., Washington, D.C. 

Anthony, M. V., 12 Glenwolde Park, Tarrytown, 
N. Y. 

App, Bernard, A., 4700 Music St., New Orleans, La. 

App, Frank, Bridgeton, N. J. 

Apple, James W., State College, Ames, Iowa. 

Apt, Albert C., Haverford Rd. & Delmont Ave., 
Upper Darby, Pa. 

Arant, F. S., Auburn, Ala. 

*Armitage, H. M., Rm. 24, Agrl. Bldg., Embarca- 
dero at Mission St., San Francisco, Calif. 

Arnold, C. H., 324 State St., Vincennes, Ind. 

Arnold, Robert R., Tobacco By-Products & Chemi- 
cal Corp., Richmond, Va. 

Arnold, Thomas A., 127 U. S. Court House, El Paso, 
Tex. 

Arnott, Edward H., Arnott Exterminating Co., 247 
Massachusetts Ave., indianapolis, Ind. 

Ashworth, John T., Danielson, Conn. 

Asplundh, Griffith, Bryn Athyn, Pa. 

Asquith, Dean, c/o J. H. Mueller, Box 172, Kansas 
City, Mo. 

Athelstan, J. A., 6745 Grand Ave. 5, Minneapolis, 
Minn. 

Au, Sung Hin, Box 3319, c/o Board of Agr. & Fores- 
try, Honolulu, T.H. 

! Please advise the Secretary promptly of any change of ad- 

caress, 


2? Mail has been returned from a number of members. The 
Secretary will appreciate any information concerning them. 


U.S.N.M., Washington, 


Stations, 


Audant, André, S.N.P.A., Port au Prince, Haiti. 
Avery, Paul C., Mission, Tex. 


Babcock, O. G., Box 407, Sonora, Tex. 

tBack, E. A., B.E.P.Q., Washington, D.C. 

Badertscher, Amos E., 103 Bonnie Hill Rd., Burn- 
brae, Towson, Md. 

Baerg, William J., Fayetteville, Ark. 

Bailey, H. L., Dept. of Agr., Montpelier, Vt. 

Bailey, J. L., Box 283, Greenfield, Mass. 

Bailey, John W., Box 107, Univ. of Richmond, Va. 

*Bailey, Stanley F., University Farm, Davis, Calif. 

Baird, Alfred Briggs, 228 Dundas St., E., Belleville, 
Ont. 

Baker, Arthur C., Laboratorio Entomologico, 
Apartado Num. 3, Col. Anahuac, Mexico, D.F. 

Baker, A. W., Ontario Agrl. College, Guelph. 

Baker, Edward W., Laboratorio Entomologico, 
U.S.D.A., Col. Anahuaec, Mexico, D.F. 

Baker, Henry H., State Dept. Agr., Jefferson City 
Mo. 

Baker, Howard, 5201 Oakland Ave., St. Louis, Mo. 

Baker, Thomas J., 306 Custom House, New Orleans, 
La. 

Baker, William A., 1920 Parkwood Ave., Toledo, 
Ohio. 

Baker, W. C., 8 Whippany Rd., Morristown, N.J. 

Baker, William W., Box 30, Puyallup, Wash. 

Balduf, W. V., 610 Michigan Ave., Urbana, III. 

Ballou, Charles H., Estacion Experimental de Agri- 
cultura, El Valle, Distrito Federal, Venezuela. 

Balzer, August I., Box 2967, Beaumont, Tex. 

Barbeau, Peter J., Blaine, Wash. 

Barber, E. R., 1200 S. Broad St., New Orleans, La. 

Barber, George R., 56 Hillhouse Ave., New Haven, 
Conn. 

Barber, H. S., U.S.N.M., Washington, D.C. 

Barcus, D. F., Leesburg, Fla. 

Bare, Clarence O., Box 7062, Richmond, Va. 

Bare, Orlando S., 2325 N. 67th St., Lincoln, Neb. 

Barnes, D. F., 712 Elizabeth St., Fresno, Calif. 

Barnes, Olus L., U. S. Ent. Lab., Tempe, Ariz. 

Barnett, Theodore A., Box 556, Blaine, Wash. 

*Barnhart, C. S., 38 W. 9th Ave., Columbus, Ohio. 

Barrett, John P., Chemical Research Dept., Armour 
& Co., U.S.Y., Chicago, Il. 

Barrett, W. L., Jr., Box 509, Uvalde, Tex. 

*Bartlett, Blair R., Citrus Expt. Sta. Riverside, 
Calif. 

Bartlett, Fitz J., Box 644, Gulfport, Miss. 

Bartlett, Irene L., Room 375, Div. Insects, U.S.- 
N.M., Washington, D.C. 

Bartlett, Kenneth A., Agr. Expt. Sta., Mayaguez, 
P.R. 

Bartlett, O. C., 2211 W. Washington St., Phoenix, 
Ariz. 

Bartley, H. N., 144 Moody St., Waltham, Mass. 

Basinger, A. J., Citrus Exp. Sta., Riverside, Calif. 

Baskin, William H., Box 227, Port Arthur, Tex. 

Batchelder, C. H., 91 Wakefield St., Hamden, Conn. 

Baumhofer, L. G., 6020 N. 20th St., Arlington, Va. 

Beal, James A., Duke Univ., Durham, N.C. 

*Beard, Raimon L., Agr. Expt. Sta., New Haven, 
Conn. 

Beatie, R. H., 6528 Belmont, Houston, Tex. 
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Beck, Elmer W., 51 Barbara Rd., Waltham, Mass. 

Becker, G. G., Plant Quarantine Inspection House, 
209 River St., Hoboken, N.J. 

Becker, William B., Fernald Hall, Amherst, Mass. 

Beckwith, Charles S., Cranberry Expt. Sta., Pem- 
berton, N.J. 

Becnel, Irwin J., Agr. Center, University, La. 


Bedard, William Delles, 445 U.S. Court House, 
Portland, Ore. 
Beinhart, Ernest G., Regional Research Lab. 


U.S.D.A., Chesnut Hill Station, Philadelphia, Pa. 
Bellamy, R. Edward, 9 Hardman Bldg., Macon, Ga. 
Bellis, Charles E., 216 Potrero Ave., Nogales, Ariz. 
Bemis, Willard G., 641 Washington St., New York. 
Bentley, G. M., Univ. of Tenn., Knoxville. 
Benton, Curtis, Box 495, U.S. Ent. Lab., 

Lafayette, Ind. 

Beougher, Judson J., Laurelville, Ohio. 
— Bernard George, 212 W. High St., Urbana, 


West 


Berger, E. W., Seagle Bldg., State Plant Board, 
Gainesville, Fla. 

Berly, J. A., Clemson College, S.C. 

Berman, H. D., 227 N. Ist St., Minneapolis, Minn. 

Berry, N. O., 503 Rio Grande Bldg., Harlingen, Tex. 

Berry, Paul A., c/o C. P. Clausen, B.E.P.Q., Wash- 
ington D.C. 

Bertholf, Lloyd M., Western Maryland College, 
Westminster. 

Bibby, F. F., Box 1033, Brownsville, Tex. 

— William 300 Essex Bldg., Norfolk, 

a. 

Bigger, J. H., Univ. of Ilinois, Urbana. 

Bigham, J. T., 1615 Riggs Pl., Washington, D.C. 

Billings, Samuel C., 8407 Woodcliff Court, Silver 
Spring, Md. 

Bilsing, 5. W., College Station, Tex 

Binney, Walter, 780 2nd Ave., Chula Vista, Calif. 

Bird, Ralph D., Box 520, Brandon, Manitoba. 

— Raphael A., 4402 Lafayette St., Fort Wayne, 
nd. 

Bishopp, F. C., B.E.P.Q., Washington, D.C. 

Bissell, T. L., Experiment, Ga. 

Blackburn, N. D., Expt. Sta., Wooster, Ohio. 

Blaisdell, H. L., 20 Sanderson St., Greenfield, Mass. 

Blanchard, R. A., Box 32, Urbana, III. 

Blanton, F.S., U.S. Ent. Lab., Babylon, L.L., N.Y. 

Blauvelt, William E., Cornell Univ., Ithaca, N.Y. 

Blazzard, John E., 447 N. 2nd E., Logan, Utah. 

Blickle, Robert L., Expt. Sta., Durham, N.H. 

Bliss, Chester I., Conn. Agr. Expt. Sta., New Haven. 

Blois, O. R., 21 Lake Ave., Wolcott, N.Y. 

Bobb, M. L., Piedmont Fruit Res. Lab., Charlottes- 
ville, Va. 

Bock, J. F., Box 511, Oregon City, Ore. 

*Bohart, Richard M., Univ. of Calif., Los Angeles 

Boissonou, Clifford J., Box 1161, Concord, Calif. 

*Bolte, Ernst C., Michel & Pelton Co., 5743 Londri- 
gan St., Oakland, Calif. 

Bond, G. L., Moss Point, Miss. 

Bondy, Floyd F., Box 217, Florence, S.C. 

Bongberg, Jack W., 335 Giannini Hall, Univ. of 
Calif., Berkeley. 

Bonn, Arthur E., Box 278, Forest Grove, Ore. 

Bourne, Arthur I., Amherst, Mass. 

Bowen, Charles H., The Antimite Co., 5923 Julian 
St., St. Louis, Mo. 

—— Myles F., 425 Santa Rita Ave., Modesto, 


if. 
*Boyce, Alfred M., Citrus Expt. Sta., Riverside, 
Calif. 
*Boyden, B. L., Box 70, Whittier, Calif. 


JOURNAL OF Economic ENTOMOLOGY 





Vol. 35, No. 1 


Bradley, George H., Box 654, New Smyrna Beach, 
Fla. 


Bradley, J. C., 508 E. Buffalo St., Ithaca, N.Y. 

Brannon, L. W., 127 Virginia Ave., Ingleside, Nor- 
folk, Va. 

Braucher, R. Sidney, 3490 Chicago Ave., Riverside, 
Calif. 

Brayton, Bert O., 813 N. Woodlawn, Kirkwood, 
Mo. 

*Breakey, Edward P., Western Washington Expt. 
Sta., Puyallup. 

Brewer, E. G., 266 Glenwood Ave., Bloomfield, N.J. 

Bridges, Lester, 1621 Talboton Rd., Columbus, Ga. 

Brindley, Tom A., Box 73, Moscow, Idaho. 

Brittain, W. H., Macdonald College, Quebec, Can. 

Broadbent, Bessie M., 406 N. Greenleaf, Whittier, 
Calif. 

Brody, Arthur L., 1172 Anderson Ave., Bronx, N.Y. 

Bromley, 5. W., Bartlett Tree Research Lab., Stam- 
ford, Conn. 

Bronson, Arthur H., U. S. Rubber Co., Naugatuck 
Chem. Div., 1230 6th Ave., New York. 

Bronson, Harry E., 344 Federal Office Bldyg., 641 
Washington St., New York. 

Bronson, Theo, E., 424 Univ. Farm PI., Madison, 
Wis. 

Brooks, James W., Niagara Sprayer & Chemical Co., 
Middleport, N.Y. 

Brower, A. E., 5 Hospital St., Augusta, Me. 

*Brown, Gary T., 2598 Taylor St., San Francisco, 
Calif. 

Brown, Harry E., Univ. of Mo., Columbia. 

Brown, Kenneth E., 22 Smith St., Sodus, N.Y. 

Brown, K. R., Atlas Powder Co., Wilmington, Del. 

Brown, R. C., 56 Hillhouse Ave., New Haven, Conn. 

Browne, Ashley C., Agr. Ext. Service, Univ. of 
Hawaii, Honolulu, T.H. 

Brubaker, Ross W., Box 5271, Richmond, Va. 

Bruce, W. G., Box 208, Dallas, Tex. 

Brues, C. T., Harvard Univ., Cambridge, Mass. 

Brunson, Marvin H., Box 150, Moorestown, N.J. 

*Brunton, J. G., Pa. Salt Mfg. Co., 1000 Widener 
Bldg., Philadelphia, Pa. 

Bryson, Harry R., State College, Manhattan, Kan. 

Buchanan, W. Dwight, B.E.P.Q., 8 Whippany Rd., 
Morristown, N.J. 

Buchholz, A. B., State Office Bldg., Albany, N.Y. 

Buckner, R. P., 700 Nevada Ave., El Monte, Calif. 

Buettner, William O., 3019 Ft. Hamilton Pkwy, 
Brooklyn, N.Y. 

Bulger, J. W., Plant Inspection House, 209 River 
St., Hoboken, N.J. 

Bunn, Ralph, Station Hospital, Camp Polk, La. 

Burden, Ivor R., 1148 3rd Ave., Sacramento, Calif. 

tBurgess, A. F., 43 Congress St., Greenfield, Mass. 

Burgess, Emory D., Box 150, Moorestown, N.J. 

Burgess, Robert W., 572 Moreno Ave., Los Angeles, 
Calif. 

Burkholder, C. L., 244 Littleton St., West Lafayette, 
Ind. 

Burrell, Robert W., c/o C. P. Clausen, B.E.P.Q., 
Washington, D.C. 

Burrill, A. C., 1247 Elmerine Ave., Jefferson City, 
Mo. 

*Burtch, Lewis A., Box 946, Bakersfield, Calif. 

Busbey, Ruth L., Box 70, Whittier, Calif. 

Bushland, R. C., Box 491, Orlando, Fla. 

Bushnell, Ralph J., Univ. of Conn., Storrs. 

Bussart, J. Everett, 425 E. Illinois St., Wheaton, III. 

Butcher, F. Gray, Agrl. College, Fargo, N.D. 

Butler, Harold G., R.F.D. 2, Burlington, Kan. 

Buzicky, Albert W., University Farm, St.Paul, Minn. 
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Byars, L. Freeland, Box 905, Blaine, Wash. 

Byers, David H., 601 N. Washington Ave., Whittier, 
Calif. 

Bynum, E. K., Box 387, Houma, La. 

Caesar, Lawson, Ontario Agrl. College, Guelph. 

Caffrey, Donald J., B.E.P.Q., Washington, D.C. 

Cagle, L. R., Expt. Sta., Blacksburg, Va 

Calhoun, Stewart L., Box 8, Leland, Miss. 

Callenbach, John A., Jr., Univ. of Wis., Madison. 

Campbell, Cyril F., 354 N. River St., Wilkes-Barre, 
Pa. 

*Campbell, F. Leslie, Ohio State Univ., Columbus. 

*Campbell, R. E., Box 287, Alhambra, Calif. 

*Cannon, Earl W., Calif.-Spray Chem. Co., Stockton 
& Emory Sts., San Jose, Calif. 

Cannon, Thomas M., 11 Crestview Ave., 
Conn. 

Carlson, F. W., 


Springdale, 


Box 1291, Yakima, Wash. 

Carman, Glenn E., Cornell Univ., Ithaca, N.Y. 

Carpenter, John M., Univ. of Texas, Austin. 

Carpenter, Stanley J., 2601 N. Grant St., 
Rock, Ark. 

Carpenter, Thomas L., Rohm & Haas Co., 222 
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Neiswander, Ralph B., Expt. Sta., Wooster, Ohio. 
Nelson, F. C., 149 W. 8th Ave., Roselle, N.J. 
Nelson, O, A., 303 N. Irving St., Arlington, Va. 
Nelson, R. H., 151 W. 11th Ave., Columbus, Ohio. 
Ness, Henry, 821 Kellogg Ave., Ames, Iowa. 
Nettles, William C., Clemson College, S.C. 
5 Louis L., 701 E. Vermillion St., Lafayette, 
a. 
Newcomb, Ralph V., Box 144, Yuba City, Calif. 
*Newcomer, E. J., Box 1291, Yakima, Wash. 
Newell, Wilmon, 504 E. Church St., Gainesville, 


Newkirk, Maurice R., 1522} Highland St., Colum- 
bus, Ohio. 

*Newton, J. H., Paonia, Colo. 

Newton, R. C., B.E.P.Q., Bozeman, Mont. 

Nicaise, Randolph W., Rm. 16, Custom House, 
Charleston, S.C. 

Nickels, C. B., Box 209, Brownwood, Tex. 

Nicolaides, George, Box 284, St. George, Staten 
Island, N. Y. 

Noble, Lloyd W., Box 373, Presidio, Tex. 

Noble, Willis B., Box 1857, Sacramento, Calif. 

Nolan, Willis J., 507 Cumberland Ave., Chevy 
Chase, Washington, D.C. 

Norton, Leland B., Expt. Sta., Geneva, N.Y. 

Norton, Robert J., U. S. Rubber Co., Market & 
South, Passaic, N.J. 
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Nottingham, J. O., Univ. of Kansas, Lawrence. 
Nygren, V. E., Dept. of Agr., Milton, Ore. 


O'Dell, John H., 18 W. Colter St., Phoenix, Ariz. 

Oertel, E., Bee Culture Field Sta., University, La. 

Ogden, Louis J., 145 Shelden Ave., Ames, Iowa. 

*O’ Kane, W. C., Durham, N.H. 

Olds, Harry F., Plant Inspection Office, Rm. 514, 
Federal Bldg., Vancouver, B.C. 

*Olson, Norman A., 1734 Delaware St., Berkeley, 
Calif. 

O'Neill, William J., Box 596, Wenatchee, Wash. 

Opitz, Charles F., 50-14 39th St., Long Island City, 
N.Y 


O'Reilly, William, 313 E. 16th St., Minneapolis, 
Minn. 

Orr, L. W., B.E.P.Q., Washington, D.C. 

*Ortega, John J., 4110 7th St., Riverside, Calif 

Osborn, Herbert, Ohio State Univ., Columbus. 

Osborn, Herbert T., 2346 Brandon Rd., Columbus, 
Ohio. 

Osburn, Max R., Box 112, Fort Pierce, Fla. 

Osburn, Raymond C., Ohio State Univ., Columbus. 

Osgood, W. A., Univ. of New Hampshire, Dur- 
ham. 

Osorio-Rojas, Jose M., School of Agr., Univ. of 
Habana, Cuba. 

Owen, W. L., Jr., Box 2, Terrell, Tex. 

Ozburn, Reginald H., Dept. of Ent., Guelph, Ont. 


Packard, C. M., B.E.P.Q., Washington, D.C. 

Paddock, F. B., 2116 Country Club Blvd., Ames, 
lowa. 

Painter, H. R., Box 495, Lafayette, Ind. 

Painter, Reginald H., Kans. State College, Manhat- 
tan. 

Palm, Charles E., Cornell Univ., Ithaca, N.Y. 

Palmer, Dean F., 402 Civie Center, San Diego, 
Calif. 

Palmer, Ralph G., 528 Mt. Hope Ave., Rochester, 
N.Y 


Parish, H. E., Box 487, Menard, Tex. 

Park, O. W., Science Bldg., Ames, Iowa. 

Parker, Barbara M., 1125 Elm Ridge Dr., Glencoe, 
Ill 

Parker, Donald E., Box 156, Bexley Sta., Columbus, 
Ohio. 

Parker, H. L., South American Parasite Lab., 
Blanca del Tabare 2950, Montevideo, Uruguay. 

*Parker, John R., Bozeman, Mont. 

Parker, Lawrence B., U.S. Ent. Lab., Moorestown, 


Parker, Ralph L., Kans. State College, Manhattan. 

Parker, R. R., U.S.P.H.S., Hamilton, Mont. 

*Parker, W. B., Placerville, Calif. 

Parks, H. B., R. 1, Box 368, San Antonio, Tex. 

Parks, T. H., Ohio State Univ., Columbus. 

Parman, D. C., Box 509, Uvalde, Tex. 

Parmelee, Frank T., General Chemical Co., Minne- 
apolis, Minn. 

Parnell, Charle L., Gen. Del., Camp Wallace, Texas. 

Parrott, P. J., Agr. Expt. Sta., Geneva, New York. 

Parten, H. L., University Farm, St. Paul, Minn. 

Partlow, Charles O., 1200 Morton St., Lafayette, 
Ind 

tPatch, Edith M., Orono, Me. 

Patch, L. H., 705 Brighton Ave., Toledo, Ohio. 

Pate, Benjamin D., Box 1055, McComb, Miss. 

Patterson, Donald F., Ent. Lab., Vineland Station, 
Ont. 

Patterson, Nelson Amos, Annapolis, Royal, Nova 
Scotia. 
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Patton, John R., 54 18th Ave., Columbus, Ohio. 

Peairs, L. M., Morgantown, W.Va. 

Pearce, George W., Expt. Station, Geneva, N.Y. 

Peay, Walter E., College of Agr., Logan, Utah. 

Pechuman, L. L., 210 W. Center St., Medina, N.Y. 

Peets, Norman D., Box 238, Brookhaven, Miss. 

Peirson, Henry B., Dept. of Forestry, State House, 
Augusta, Me. 

Peltier, Paul X., 327 Sonoita Ave., Nogales, Ariz. 

Pemberton, C. E., Hawaiian Sugar Planters Assn., 
Honolulu, T.H. 

*Penny, D. D., 1509 Rincon Dr., Whittier, Calif. 

Pepper, Bailey B., Agr. Expt. Sta., New Brunswick, 
NJ 


Pepper, J. H., State College, Bozeman, Mont. 

Pepper, John O., 413 Ridge Ave., State College, 
Pa. 

Pepper, Rezin Z., Box 546, Laurel, Miss. 

*Persing, Charles O., Citrus Expt. Sta., Riverside, 
Calif. 

Peterson, Alvah, Ohio State Univ., Columbus. 

Petrakis, Manuel M., Natural Resources Bldg., 
Urbana, Ill. 

Pettit, A. K., Box 1881, El Paso, Tex. 

tPettit, R. H., East Lansing, Mich. 

Petty, Howard B., Jr., Natural Resources Bldg., 
Urbana, Ill. 

Phillips, Arthur M., Box 25, Monticello, Fla. 

Phillips, E. F., Cornell Univ., Ithaca, N.Y. 

Phillips, G. L., Box 5, Sunset, La. 

Phillips, Saul, Conservation Commission, Albany, 
N.Y. 

Phillips, W. J., Cargil Lane, Box 255, Charlottes- 
ville, Va. 

Pierce, William C., Box 209, Brownwood, Tex. 

*Pierce, W. D., Los Angeles County Museum, Los 
Angeles, Calif. 

Pierpont, Roger L., Expt. Sta. Newark, Del. 

Piquett, Price, R. 1, Cockeysville, Md. 

Plank, H. K., U.S. Agr. Sta., Mayaguez, P.R. 

*Platt, Fred R., 218 W. Center St., Covina, Calif. 

Pletch, Donald J., Agr. Expt. Sta., Bozeman, Mont. 

Plumb, George H., Dept. of Ent., Agr. Expt. Sta., 
New Haven, Conn. 

*Plummer, Allison O., Box 985, Calexico, Calif. 

Plummer, Charles C., Laboratorio Entomologico, 
B.E.P.Q., Colonia Anahuac, Mexico, D.F. 

Polivka, Joseph B., 622 Nold Ave., Wooster, Ohio. 

Pollard, H. N., R.F.D. 2, Florence, $.C. 

Poos, F. W., Expt. Farm, Arlington, Va. 

*Porter, B. A., B.E.P.Q., Washington, D.C. 

Porter, Harold L., Marengo, Ohio. 

Post, R. L., Oregon State College, Corvallis. 

Potts, S. F., 56 Hillhouse Ave., New Haven, Conn. 

Powell, Dwight, 403 S. McCullough, Urbana, Ill. 

Powers, George E., 104 Woodside Ave., Ardmore, 
Pa. 

Pratt, B. G., 50 Church St., New York. 

Pratt, Orlo A., Box 715, Calexico, Calif. 

Prendergast, David L., The Dow Chemical Co., Box 
245, Seal Beach, Calif. 

Prescott, Morton S., 608 S. Dearborn St., Chicago, 
Ill. 

Price, Manning A., Texas A. & M. College, College 
Station. 

Price, W. A., Agr. Expt. Sta., Lexington, Ky. 

*Primm, James K., Rm. 5019, DuPont 
Wilmington, Del. 

Prince, C. E., Jr., Inspection House, Hoboken, 
N.J. 

Pritchett, John C., 422 Federal Office Pldg., Seattle, 
Wash. 


Bldg., 


MeEMBERs, 1942 


157 


Putman, William L., Dom. Ent. Lab., Vineland Sta., 
Ont. 

Pyenson, Louis, State Inst. of Applied Agr., Farm- 
ingdale, L.1., N.Y. 


TQuaintance, A. L., Quaint Acres Nursery, Silver 
Spring, Md. 
Quayle, H. J., Citrus Expt. Sta., Riverside, Calif. 


Ragains, Robert A., 237 Connolly, West Lafayette, 
Ind. 

Rainwater, Clyde F., Pee Dee Expt. Sta., Florence, 
S.C. 


Ramsey, Harry B., 20 Somerset St., Boston, Mass. 

— William A., 409 Customs House, Baltimore, 
id. 

Randolph, N. M., John Tarleton Agr. College, 
Stephenville, Tex. 

Rawlins, W. A., Cornell Univ., Ithaca, N.Y. 

*Rayner, David T., R. 2, Box 405, San Jose, Calif. 

Rea, G. H., Cornell Univ., Ithaca, N.Y. 

Readio, Philip A., Cornell Univ., Ithaca, N.Y. 

Reagan, Eugene P., 5 Zarazoga St., Brownsville, Tex. 

Redd, J. C., State College, Miss. 

Reed, L. B., 1110 S. Barton St., Arlington, Va. 

Reed, W. D., Box 5271, Richmond, Va. 

Reese, Charles A., Dept. of Agr., Columbus, Ohio. 

*Regan, W.S., 1701 W. Yakima St., Yakima, Wash. 

Reid, Thomas S., Rm. 214, Div. of Agr. Biochem., 
Univ. of Minnesota, St. Paul. 

Reid, William J., Jr., Box 324, Charleston, S.C. 

Reinhard, H. J., Div. of Ent., College Station, Tex. 

*Reinhardt, Joseph F., Agr. Expt. Sta., Bozeman, 
Mont. 

Reynolds, George D., Box 532, Bradenton, Fla. 

Rice, Paul L., Alma College, Alma, Mich. 

Richards, Claude A., Roy F. Wilcox & Co., Monte- 
bello, Calif. 

Richardson, C. H., lowa State College, Ames. 

Richardson, Henry H., Research Center, Beltsville, 
Md. 

Richardson, Maceo M., Box 416, Eagle Pass, Tex. 

Richmond, Edward A., 39 Newbury St., Brockton, 
Mass. 

*Richmond, Roy G., B.E.P.Q., Washington, D.C. 

*Rideout, Harry L., Box 1468, Yakima, Wash. 

Riehl, Louis A., Apt. 1-C, 150 W. 79th St., New 
York. 

Ries, D. T., Starved Rock State Park, Utica, IIl. 

Rihert, Paul T., Box 71, Weslaco, Tex. 

Riley, W. A., Univ. Farm, St. Paul, Minn. 

Riss, John S., 1035 Pearl, Apt. 1, Denver, Colo. 

Ritcher, Arthur E., 318 S. Park St., Streator, Il. 

Ritcher, Paul O., Agr. Expt. Sta., Lexington, Ky. 

Ritchie, C. L., 489 U. S. Court House, Portland, 
Ore. 

Roark, Lenox, Box O, Azusa, Calif. 

Roark, R. C., B.E.P.Q., Washington, D.C. 

Roberts, Raymond, Univ. of Nebraska, Lincoln. 

Roberts, R. A., 820 Insurance Exchange Bldg., 
Denver, Colo. 

Robinson, J. M., Box 671, Expt. Sta., Auburn, Ala. 

*Robinson, R. H., Chemistry Bldg., Corvallis, Ore. 

Rockwood, L. P., Box 278, Forest Grove, Ore. 

Rogers, Andrew J., Univ. of Florida, Gainesville. 

Rohdie, Stefan M., 160 W. 99th St., New York. 

Rohwer, 5. A., B.E.P.Q., Washington, D.C. 

*Rolfs, A. R., Wenatchee, Wash. 

Rolfs, P. H., Gainesville, Fla. 

Romney, V. E., 2241 N. 25th St., Phoenix, Ariz. 

Roney, James N., College Station, Tex. 

Root, George A., 124 Potrero Ave., Nogales, Ariz. 
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*Rose, Robert W., Calif. Packing Corp. No. 11, 
Sacramento, Calif. 

Rosensteil, R. G., 187 Agr. Hall, Corvallis, Ore. 

Rosewall, O. W., Box 8729, University, La. 

Ross, William A., Vineland Station, Ontario. 

Roth, Roger W., 68-19 65th St., Ridgewood, Queens, 
N.Y 


Rowe, John A., Iowa State College, Ames. 

Rowell, John O., College Station, Raleigh, N.C. 

Rude, C. S., 1214 W. Masonic, Gainesville, Fla. 

*Ruggles, A. G., Univ. Farm, St. Paul, Minn. 

Rukin, Max, 5955 W. 65th St., Clearing Station, 
Chicago, III. 

Russell, Ernest E., Ent. Lab., Tempe, Ariz. 

Russell, George H., Box 438, Eagle Pass, Tex. 

Russell, Jack C., 728 W. Pensacola St., Tallahassee, 
Fla. 

Russell, John H., Box 821, Presidio, Tex. 

Ryan, Harold J., 524 N. Spring St., Los Angeles, 
Calif. 

Ryberg, Milton E., Dept. Elect. Eng., U. 
Academy, Annapolis, Md. 


S. Naval 


Safro, V. L., 60 E. 42nd St., Michigan Alkali Works, 
New York. 

Sailsbury, M. B., General Delivery, Fisher, Ll. 

Sakimura, Kay, Univ. of Hawaii, Honolulu, T.H. 

*Salman, Kenneth A., Univ. of Calif., Berkeley. 

Sameth, H. G. I., 200 5th Ave., New York. 

Sameth J. Edwin, 1060 Broad St., Newark, N.J. 

Sanders, G. E., Guardian Life Bldg., 50 Union 
Square, New York. 

Sanders, P. D., The Southern Planter, Richmond, 
Va. 

Sanderson, E. D., Cornell Univ., Ithaca, N.Y. 

Sanderson, Milton W., Univ. of Arkansas, Fayette- 
ville. 

Sanford, H. L., 209 River St., Hoboken, N_J. 

Sankowsky, Nicholas A., Stanco Inc., Box 216, 
Elizabeth, N.J. 

*Sasscer, E. R., B.E.P.Q., Washington, D.C. 

Satterthwait, A. F., 806 Ohio St., Urbana, IIL. 

Sawyer, John F., 8 Arlington St., Reading, Mass. 

Sazama, Robert F., Mt. Vision Fruit Farm, Hamp- 
den, Mass. 

Scammell, H. B., Toms River, NJ. 

Schaffner, J. V., Jr., 56 Hillhouse Ave., New Haven, 
Conn. 

Schenk, George, The Weevil-Cide Co., 700 W. 74th 
St., Kansas City, Mo. 
Schlosberg, Morris, U.S.D.A., 1920 Parkwood Ave., 
Toledo, Ohio. 
Schmitt, John B., 
NJ. 

Schmitt, Thomas Joseph, Jr., 1086 Corona St., Apt. 
16, Denver, Colo. 

Schnorrenberg, Harold, 1315 NW. 23rd St., Okla- 
homa City, Okla. 

Schoene, W. J., Agr. Expt. Sta., Blacksburg, Va. 

Schoening, Leroy, U. 5. Customs Bldg., Nogales, 
Ariz. 

Schoof, Herbert F., N.C. State College, Raleigh. 

Schopp, Ralph, U. 5. Ent. Lab., Sumner, Wash. 

Schuh, Joe, Oregon State College, Corvallis. 

Schwardt, H. H., Cornell Univ., Ithaca, N.Y. 

Schweis, George A., Div. of Plant Industry, Reno, 
Nev. 

Schwitzgebel, Richard B., 16 W. 9th, Hutchinson, 
Kan. 

Seott, Clarence V., 422 Federal Office Bldg., Seattle, 
Wash. 


Expt. Sta. New Brunswick, 
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Scott, David B., Jr., Pennsylvania Salt Mfg. Co., 
Box 1297, Tacoma, Wash. 

*Scott, Roger, Oregon State College, Corvallis. 

*Scullen, H. A., Corvallis, Ore. 

Seabrook, Edwin J., 3011} Vincent Rd., West Palm 
Beach, Fla. 

Seamans, H. L., Ent. Lab., Lethbridge, Alberta. 

Searls, E. M., Old Soils Bldg., Madison, Wis. 

Secrest, John P., 108 Spa St., Brentwood, Md. 

Seiferle, E. J., 36-19 167th St., Flushing, N.Y. 

Sennewald, E. Francis, 2723 Chauteau Ave., St. 
Louis, Mo. 

Sessums, H. F., Box 121, Picayune, Miss 

*Severin, H. H. P., Univ. of Calif., Berkeley. 

Severin, Harry C., Brookings, $.D. 

Shands, W. A., 1417 Vernon St., North, Arlington, 
Va. 

Sharp, Silas 8 , Dept. of Biol., Louisiana Polytechnic 
Inst., Ruston. 

Shaw, Frank R., Mass. State College, Amherst. 

Shaw, J. Gilbert, Hacienda de Santa Engracio, 
Santa Engracio, Tamps, Mexico. 

Sheals, R. A., 3129 Key Blvd., Arlington, Va. 

Sheffield, Henry F., South Bound Brook, N.J. 

Sheffield, Stanley S., Box 546, Laurel, Miss. 

Sheldon, Howard B., R. 1, Box 172, Santa Paula, 
Calif. 

Shelford, V. E., Vivarium, Wright & Healey St., 
Champaign, Ill 

Shemin, Ralph, Rm. 844, Federal Bldg., Christopher 
St., New York. 

Shepard, H. H., Univ. Farm, St. Paul, Minn. 

Sheppard, R. W., Box 35, Niagara Falls, Ont. 

Sherman, Franklin, Clemson College, S.C. 

Sherman, Franklin, III, Michigan State College, 
East Lansing. 

Sherman, Ralph W., U.S.D.A., 266 Glenwood Ave., 
Bloomfield, N.J. 

Shields, S. E., Box 663, New Smyrna Beach, Fla. 

Shipman, Horace J., B.E.P.Q., Bozeman, Mont. 

*Shirck, F. H., 1205 Heyburn Ave., East, Twin 
Falls, Idaho. 

Shotwell, Robert L. 

Shropshire, L. H., Cook Co., Expt. Sta., Des Plaines, 
Il. 

Siddall, Cameron, Ext. Service, College Station, 
Tex. 

Siegler, E. H., Nat'l Res. Center, Beltsville, Md. 

Sikes, James H., Box 112, College Station, Tex. 

Silva, Pedrito, Estacao Geral de Expt., Augua Preta, 
Bahia, Brazil. 

Simanton, William A., Gulf Res. & Development 
Corp., Box 2038, Pittsburgh, Pa. 

Simmons, Perez, Dried Fruit Insect 
Elizabeth St., Fresno, Calif. 

Simmons, Samuel W., Box 789, Panama City, 
Fla. 

Simpson, G. W., Holmes Hall, Orono, Me. 

Singleton, J. M., 5217 Conn. Ave., N.W., Washing- 
ton, D.C. 

Sisson, Max A., Bank Bldg., Palisade, Colo. 

Sleesman, J. P., Agr. Expt. Sta., Wooster, Ohio. 

Slocum, Burl A., Univ. of Nanking, Chengtu, 
Szechuan, West China. 

Smith, Carroll N., Box 115, Vineyard Haven, Mass. 

Smith, Cass F., 113 Clark Ave., Ames, Iowa 

Smith, Charles E., Agr. Center, University, La. 

Smith, Charles M., 228 Shorey Rd., Silver Spring, 
Md. 

Smith, Clyde F., College Station, Raleigh, N.C. 

Smith, Edward H., 17 Ferry St., Abbeville, 5.C. 
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Smith, E. L, 422 Federal Office Bldg., Seattle, 
Wash. 

Smith, F. A., State Plant Board Inspector, Senato- 
bia, Miss. 

Smith, Floyd F., Research Center, Beltsville, Md. 

Smith, G. L., Delta Lab., Tallulah, La. 

Smith, George F., 59 Prospect Pl., Brooklyn, N.Y. 

*Smith, Gordon L., U.S.D.A. Cotton Station, 
Shafter, Calif. 

*Smith, H. S., Citrus Expt. Sta., Riverside, Calif. 

Smith, Herbert D., 209 River St., Hoboken, N.J. 

Smith, Howard W., Rear 186 W. Woodruff Ave., 
Columbus, Ohio. 

*Smith, L. G., Ext. Service, Pullman,- Wash. 

*Smith, Leslie M., Univ. of Calif. Deciduous Fruit 
Sta., San Jose. 

Smith, Lloyd E., 1609 44th St., Washington, D.C. 

Smith, Myron W. 

*Smith, Ralph H., Univ. of Calif., Los Angeles. 

Smith, Ray Fred, Univ. of Calif., Berkeley. 

Smith, Roger C., Kansas State College, Manhattan. 

Smith, William W., Univ. of Missouri, Columbia. 

tSmyth, E. Graywood, The Perch, Hillcrest Woods, 
Glen Ellen, Calif. 

Snapp, O. L., Bureau of Ent., Fort Valley, Ga. 

*Snipes, B. Thomas, State Entomologist, Powell, 
Wyo. 

Snow, Charles A., 1606 Monte Vista Dr., Whittier, 
Calif. 

Snyder, Fred M., 3563 88th St., Jackson Heights, 
N.Y 


Snyder, T. E., 942 Federal Office Bldg., New Orleans, 
La. 

Soraci, Frank A., N.J. Dept. of Agr., Trenton. 

Sorenson, Charles J., Expt. Sta., Logan, Utah. 

Spain, Louis A., 820 Insurance Exchange Bldg., 
Denver, Colo. 

Speers, Charles F., School of Forestry & Conserva- 
tion, Univ. of Mich., Ann Arbor. 

Spencer, George J., Dept. of Zool., Univ. of B.C., 
Vancouver. 

Spencer, Herbert, Station Hospital, Camp Shelby, 
Miss. 

Spessard, L. 
Va. 

Spicer, William J., Box 1701, Amarillo, Tex. 

Spruijt, F. Johannes, Box 61, Deerfield, Mass. 

*Stafford, E. M., Kearney Vineyard, Fresno, Calif. 

Stafford, E. W., State College, Miss. 

Stage, H. H., B.E.P.Q., Washington, D.C. 

Stahl, C. F., Box 1011, Oxford, N.C. 

Stahler, Nathan, 2906 Telegraph Ave., Berkeley, 
Calif. 

Stalmach, A. A., Box 67, Roma, Tex. 

Stanford, Chester L. 

Stanley, W. W., Agr. Expt. Sta., Knoxville, Tenn. 

Stanton, Elvyn R., 2298 Durant Ave., Berkeley, 
Calif. 

Stanton, James W., 6238 29th, N.E., Seattle, Wash. 

Starke, Charles H., Jennings Lodge, Ore. 

Stearns, Louis A., Univ. of Delaware, Newark. 

Steiner, Harold M., Box 123, Arendtsville, Pa. 

Steiner, L. F., Ent. Lab., Vincennes, Ind. 

*Steinweden, John B., State Dept. of Agr., Sacra- 
mento, Calif. 

Stene, A. E., Kingston, R.I. 

Stenk, William K., B.E.P.Q., Sandusky, Ohio. 

Stewart, Bernard P., 1217 Seymour Ave., Laredo, 
Tex. 

*Stewart, Morris A., Univ. of Calif., Davis. 

Stiles, Charles F., Box 29, Stillwater, Okla. 

Still, George W., B.E.P.Q., Sandusky, Ohio, 


L., 404 E. Broad St., Falls Church, 
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Stirrett, George M., Ent. Lab., Chatham, Ont. 

*Stitt, Lloyd L., U.S. Ent. Lab., Tempe, Ariz. 

Stockwell, C. W., U.S.D.A., 266 Glenwood Ave., 
Bloomfield, N.J. 

Stone, M. W., Box 1330, B.E.P.Q., Ventura, Calif. 

*Stone, Philip C., Univ. of Missouri, Columbia. 

*Stone, Ruth E., 205 Clinton Dr., Columbia, Mo. 

Stone, William E., Laboratorio Entomologico, 
Apartado 3, Colonia Anahuac, Mexico, D.F. 

*Strand, Thomas P., Calif. Spray Chemical Corp., 
Watsonville, Calif. 

Strickland, Lt. Col. E. H., 
Edmonton. 

Stromberg, Weldon B. R., 4217 Trowbridge, Station 
A., El Paso, Tex. 

— George R., 341 Giannini Hall, Berkeley, 
Calif. 

Stucker, Harry, 106 E. 19th St., New York. 

Sudduth, Warren R., 207 Ellis St., Nogales, Ariz. 

= Knowls L., 9538 Olive St. Rd., Clayton, 
S10. 

Sullivan, William N., Res. Center, Beltsville, Md. 

Summerland, S. A., 808 State St., Vincennes, Ind. 

— Robert, DuPont Expt. Sta., Wilmington, 
Del. 

Swain, A. F., Box 70, El Monte, Calif. 

Swain, Ralph B., Box 752, Gulfport, Miss. 

Swank, George R., 1607 18th Ave., Gulfport, Miss. 

Sweetman, Harvey L., State College, Amherst, 
Mass. 

Swenk, M. H., 1410 N. 37th St., Lincoln, Neb. 

— O. H., Sugar Planters Expt. Sta., Honolulu, 

Swingle, Millard C., Box 1262, Sanford, Fla. 

Swisher, Ely M., Ohio State Univ., Columbus. 

Symons, T. B., College Park, Md. 


Univ. of Alberta, 


Talbert, Edward L., Box 856, Laredo, Tex. 

Tanquary, M. C., Univ. Farm, St. Paul, Minn. 

Tate, H. D., Univ. of Nebraska, Lincoln. 

Tenhet, Joseph N., Box 5271, Richmond, Va. 

ter Horst, W. P., U. S. Rubber Co., General Devel- 
opment Div., Market & South Sts., Passaic, N.J. 

= C, A., State College Lab., Kennett Square, 

‘a. 
Thomas, Edward L., Univ. Farm, St. Paul, Minn. 
—— F. L., State Entomologist, College Station, 
ex. 

Thomas, W. A., Box 116, Oxford, N.C. 

*Thompson, B. G., 303 Agr. Hall, Corvallis, Ore. 

Thompson, G. A., Florola, Ala. 

— Richard M., 2976 Birch St., Denver, 
Co 0. 

Thompson, R. W., Ontario Agr. College,.Guelph. 

Thompson, William L., Lake Alfred, Fla. 

Thornley, H. F., 339 E. 6th North, Logan, Utah. 

— Philip H., Citrus Expt. Sta., Riverside, 
Calif. 

— Nathaniel, 317 Leconey Ave., Palmyra, 
N.J. 


Tissot, Archie N., Expt. Sta., Gainesville, Fla. 

Titus, E. G., 1228 Bryan Ave., Salt Lake City, 
Utah. ; 

*Todd, Frank E., Bee Culture Field Station, Davis, 
Calif. 

Todd, J. N., Box 943, Fort Myers, Fla. 

Toffaleti, James P., 613 S. 9th St., Gainesville, Fla. 

Tomlinson, William E., Jr., 819 Watertown St., 
West Newton, Mass. 
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